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THE PROPHET’S COLUMN. 
he ether will transmit speech as well as 
se-power. The photophone of Prof. 
Bell shows that it is possible to talk along a 
n of light between two distant points 
h are not connected by wire. Up to the 
ent time it has not been possible to speak 
his manner for a greater distance than a 
hundred feet, but the wonderful fact 
been demonstrated that a ray of light 
therefore, the ether can transmit 

ech. 





f it is possible to talk for a few hundred 
t, why not for a mile, and if fora mile, 
10 can say what the limit is ? 





Singularly enough the photophone has as 

received no practical application and is 

it present interesting only from a scientific 

int of view, and when considered with ref- 

ence to its possible effect on the art of 
lephony. 


A system of telephony without wires 
ms one of interesting possibilities and the 
tance on the earth through which it is 
issible to speak is theoretically limited only 
y the curvation of the earth’s surface. To 
e sure, fogs and mists would cut off the 


ives of light, but it has been shown that 
lower waves may be generated which are 
ipable of electrical action, and which can 
propagated through the densest fog and 
ven through a stone wall with just as 
ich ease as through the clearest atmos- 
here. 


l'o speak again of the possibilities of using 
1 electric or magnetic field to replace a lens 
f glass for optical instruments, it is not by 
y means restricted to telescopes. The es- 
sential feature of a microscope is the eye- 
iece, which should be a minute sphere of 
rfect glass. The grinding and polishing 
f sucha small globule of glass as is required 
n a high power microscope is the only limit- 
ng factor in microscopy. It is conceivable 
hat an electric field could be formed which 
ould be as small as a mathematical point. 
What could we see with such a microscope? 
‘itz James O’Brien gives us, in his ‘‘ Dia- 
iond Lens,” a beautiful poetic vision of 
vhat his hero saw with a lens of immense 
power which he had constructed out of a 
irge diamond and treated with an electric 
current, 





While it is not likely that a powerful elec- 
(ric lens would reveal to our astonished gaze 
visions of prismatic groves and the beautiful 
‘Animula” with whom O’Brien’s hero fell 
n love and pined away because he could not 
peak to her; yet the scientific imagination 
zoes on a flight which quite equals that of 
the poet. 





This at once brings up the query: What 
is matter? We are told that matter is made 
up of molecules and that the distances be- 
tween molecules are immense compared 
with their size. If we could conceive of a 
Seing small enough to exist on a molecule 
and he should gaze off into space the nearest 
molecules would appear to him at such dis- 


tances as the starsdoto us. The idea of a 
grain of sand containing worlds of its own 
is too stupendous even for a poet. Yet who 
can say that such is not the case. Then, to 
turn to the other extreme, suppose the earth 
to be an atom, our solar system and perhaps 
our universe forming a pebble on the shore 
of some yast ocean of space. 
Tue PRoPHEtT. 


The Kelations of Abstract Scientific Re- 
search to Practical Invention, with 
Special Reference to Chemistry 
and Physics. 


ABSTRACT OF ADDRESS BY PROF. F. W. 
CLARKE, BEFORE THE INVENTORS’ 
CONGRESS. 





A hundred years ago, in 1791, Galvani 
published his book on animal electricity, and 
at nearly the same time the Royal Society 
awarded the Copley medal to Volta. Be- 
tween these events and the foundation of 
our patent office there was no obvious rela- 
tion ; but the science grown from those 
germs is now one of its chief objects of ac- 
tivity. At the time they were made, Galvani’s 
work had no practical significance, and many 
other illustrations were cited by the speaker 
to show that applied science always has its 
roots in researches of a purely abstract 


help from science the State should render 
help in return. He then went on to speak 
of the gaps in our knowledge, due to the in- 
dividualism of workers, each laboring for 
himself without reference to what others 
were doing. Co-operation is necessary, and 
along lines where the inventors and manu- 
facturers can help, there should be estab- 
lished laboratories for research, in which the 
problems too large for individual effort could 
be properly handled, and important physical 
constants determined. Such constants are 
of fundamental importance to pure and ap- 
plied science alike, and their measurement 
should not be left to personal convenience, 


Some of the wealth reaped by the inventor 
from applications of science might well go 
back to its source as seed. The research 
laboratory, in which the workers need not 
be overloaded with other duties, is the great 
desideratum for chemistry and physics to- 
day. 





Fie. 1.—Tse HocuHavuseN ALTERNATING CURRENT Fan Motor (SEE PaGeE 123). 


nature. We can have noapplied science un- 
less we have the science to apply, and so it 
happens that the nations which encourage 
scientific investigations, acquire thereby in- 
dustral supremacy. The agencies which 
develop research are individual enterprise, 
schools and universities, scientific societies 
and government aid. Of these the univer- 
sity is the chief, and in the university labor- 
atories nine-tenths of the purely scientific 
discoveries are made. A true university is a 
producer as well as a distributor of knowl- 
edge, and by recognizing this fact Germany 
has become the leader of modern science. A 
chemist who has done no original work can 
have no prominent position in Germany. 
The speaker urged that training in pure re- 
search be more cultivated than hitherto in 
American schools, where now the so-called 
‘* practical view” prevails. The student 
should learn how to discover; how to solve 
unsolved problems; for that is the main- 
spring of modern industrial growth. 

Of government aid to science the speaker 
said little, except to show that the relation 
was a material one, and that in receiving 


Growing Scarcity of Gutta-Percha. 

What the projectors of the Guatemalan 
and Pacific cables are to do for insulation is 
a serious question. There simply is not 
enough of the sort they want, and that, as 
they say, settles it. An attempt to buy such 
a quantity would send gutta-percha up to 
four or five dollars per pound. The Guate- 
malan people have fairly decided to use 
caoutchouc. If both should decide to use 
Para it would mean something to the rubber 
market. 

There is no good substitute for gutta- 
percha. Balata would not do evenif it could 
be had in quantities enough. On the banks 
of the Orinoco a gum is said to be nearly if 
not quite equal to gutta-percha, but it has 
not figured in commerce much beyond the 
botanical gardens.—India Rubber World. 

——_->o—__—_ 
To Our Advertisers. 

If you intend to move about May 1, send 
the Review your old and new addresses. In 
accordance with our custom, we shall be 
glad to mention the matter to our readers. 


ELECTRIC CLUBS. 





New York Electric Club. 


The Annual Election of the New York 
Electric Club was held Thursday evening of 
last week and passed off very pleasantly. 
The ticket as regularly nominated was 
elected, except where nominees had declined. 
The meeting was called to order by the sec- 
retary and Mr. Chas. Dutton elected chair- 
man and Messrs. E. A. Colby and J. D. 
Bishop appointed tellers. The gentlemen 
elected are: 

President—Samuel Insull. 

Vice-presidents—Charles W. Price, Eras- 
tus Wiman, W. L. Candee, Edward Weston. 

Secretary—Stephen L. Coles. 

Treasurer—Geo. M. Phelps. 

Board of managers—H. L. Shippey, P. 
H. Alexander, T. C. Martin, C. E. Stump, 
E. F. Peck, E. E. Bartlett, Dr. J. B. De- 
Lery, H. D. Cheever, Chas. D. Shain, Joseph 
Barré, C. O. Baker, Jr., H. D. Stanley, 
J. H. Herrick. 

Committee on membership—Charles Dut- 
ton, C. H. Barney, Geo. T. Manson, 8. 8. 
Wheeler, Joseph Wetzler. 

Annual Statement.—President 0. E. Mad- 
den presented at the annual meeting a printed 
financial statement covering the 18 months 
of his presidency of the Club. The report 
is very interesting and should be in the 
hands of every member. It is the most com- 
plete and valuable statement of the Club’s 
condition that has ever been made, and 
shows a change from a deficiency of $7,339- 
.47 on October 31, 1889, to a surplus of $3,- 
677.54 March 31, 1891, a gain of $11,017.01. 
The membership March 31, 1891, is shown 
to be 17 life members, 124 associate and 167 
active, a total of 308. Since that date about 
80 new members have been elected. General 
Madden declined re-election and retires from 
the presidency, which he has filled with 
such signal ability, with the esteem of all. 
His work for the Club speaks for itself and 
his earnest and zealous devotion to its ad- 
vancement is deserving of the highest credit. 
Mr. Samuel Insull, the newly elected presi- 
dent, is a progressive gentleman, widely 
known in -electrical circles, who will un- 
doubtedly work successfully for the Club’s 
advancement and be supported by all the 
members. 





Franklin Experimental Club. 


The Franklin Experimental Club, of New- 
ark, N. J., gave an electrical entertainment 
in the parlors of the First Presbyterian 
Church, of Orange, N. J., last week. Ad- 
dresses were made by General Manager Up- 
ton, uf the Edison lamp works, and others. 
The experiments were novel and interesting. 





Wanted—A Miner’s Electric Lamp. 


The council of the Federated Institution 
of Mining Engineers, of England, is desirous 
of receiving exhibits of miners’ electric safety 
lamps, to be shown at the annual meeting of 
the Federated Institution of Mining Engi- 
neers, to be held in London on May 27 and 28 
next. Intending exhibitors are desired to 
communicate with or send their exhibits to 
the secretary. 
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THE KILLING OF KEMMLER. 





BY J. E. TALBOT, FORT WAYNE, IND. 





(Written for the ExzorricaL Review.) 

An announcement appeared in a recent 
issue of the ELectricaL Review in refer- 
ence to the cases, now so long pending, of 
two murderers awaiting the death penalty, 
which, under the law of the State of New 
York, as it at present stands, can only be 
inflicted by means of the electric current. 

This recalls and revives some interesting 
questions. 

Although the subject is one that has been 
treated almost ad nauseam by various author- 
ities, with various objects in view and for 
different reasons, yet it seems as if the actual 
effect of an electric current of relatively 
high potential difference on the human 
frame still remains in considerable obscurity. 

That a clear determination of the results 
produced by such a current would be of 
value is scarcely to be questioned, in view of 
the fact. that ‘‘ electro-execution ” is now in 
the State of New York the only legal method 
of carrying out the death penalty, and also 
for the reason that employés of electric light 
and power companies are, from the nature 
of their employment, more or less liable, 
from carelessness or otherwise, to receive 
shocks from conductors carrying currents of 
this character. If the exact operation of 
high potential currents, whether direct or 
alternating, as applied to animal organisms, 
could be authoritatively determined, it might 
enable precautionary or remedial measures 
to be taken which would result in the pre- 
servation of some valuable lives, and in the 
decent and humane removal of others which 
the State has decided it has no further use 
for. 

Even among those persons who have given 
the subject special attention in the past, there 
exists a very wide difference of opinion on 
this subject. 

Dr. George T. Shrady, in the Arena, says, 
with regard to the Kemmler execution : 
** As now shown, there was no accurate and 
reliable way of determining positively when 
real death occurred. Although the respirat- 
ory struggles of the criminal after the first 
shock were as free from pain asif the man 
had been dead under the influence of an 
anesthetic, there is little doubt that he might 
have rallied if the shock had not been re- 
peated.” 

On the other hand, Dr. Carlos McDonald, 
who was another expert attending the execu- 
tion of Kemmler, is reported in the New 
York World as saying: ‘‘ Notwithstanding 
the wide publication of unofficial reports of 
the execution of Kemmler and the efforts 
that have been made to proclaim it a failure, 
and to invest it with an air of repulsion, 
brutality and horror, it is confidently be- 
lieved that, when all the facts are rightly 
understood, the first execution by electricity 
will be regarded as asuccessful experiment.” 

Nevertheless, he recommends that a volt- 
age of 3,000 be employed, in lieu of the 
pressure actually used, whatever that may 
have been. 

The facts regarding this first execution 
were so surrounded with secrecy, prejudice 
and interest, that it is difficult to arrive ata 
true understanding of the actual condition 
of affairs, but, probably, when these mists 
obscuring a proper view of the circum- 
stances have disappeared, this will be found 
to be the case, viz., that the electrical press- 
ure varied within very wide limits; that the 
resistance of the subject also varied within 
somewhat narrower but still wide limits; 
that the murderer was killed by the first 


application of the current; that the burning 
effect was subsequently produced by poor 
contact with the electrodes, and that the in- 
formation that we might have obtained by 
a post-mortem after the first shock was 
given, has been shut off from us by reason 
of effects due to the second application of 
the current. 

It isa very simple and easy explanation of 
the phenomenon of death by electricity to 
say that it results from shock to the nervous 
system—or arrest of the heart’s action, or 
of respiration. These, however, are merely 
convenient ways of expressing our igno- 
rance, 

How do these results follow? Can we 
get atthe back of what the name of the 
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thing is called, and find out what the thing 
itself is? 

In order to do this, the particular action, 
or set of actions which follows the admin- 
istering of an alternating current of approxi- 
mately 1,000 volts must be differentiated 
from all others, and this is a most difficult 
thing todo. At this point it may be noted 
that we do not possess any definite infor- 
mation as to what the voltage of the machine 
used for despatching Kemmler actually 
was. Theattempts at secrecy adopted in 
this case entirely failed of their real pur- 
pose ; they were just inefficient enough to 
raise a suspicion that the affair would be 
bungled, and sufficient particulars of the real 
facts were not supplied to remove this sus- 
picion. The machine was supposed to be a 
so-called 1,000 volt machine, which vultage, 
however, may vary according to the speed 
of rotation and degree of excitation, from 
nil to possibly 2,000 volts. 

Another variable factor in the determina- 
tion of this question which has been the 
subject of considerable discussion, is the 
varying resistances which obtain, not only 
as between different subjects, but in the 
same subject at different times. Thus, 
Messrs. Lawrence and Harries, in a paper 
read before the British Institution of Elec- 
trical Engineers, say: ‘‘ We feel sure that no 
hard and fast lines can be Jaid down on the 
subject. Individual resistance and indi- 
vidual sensitiveness vary so much and so 
unexpectedly, that a current that might be 
taken with impunity by one person might 
be more than enough to kill another.” 
This, indeed, is matter of familiar knowl- 
edge to all of us. Even with the small in- 
duction coils or magneto-electric machines 
used for domestic and medica] purposes, the 
effects produced on different persons are 
widely and inexplicably dissimilar. It would 
appear to be a matter of constitutional nerv- 
ous susceptibility. 

In connection with this subject, it would 
be interesting to know what the result would 
be of an electrical current applied to a sub- 
ject whose nervous system was inactive or 
under the influence of an anesthetic. Dr. 
Edward Tatum has made some experiments 
upon the lower animals in this direction, 
and appears to have satisfied himself that 
the nervous action operated on the heart 
rather than upon the respiratory functions, 
but like all the other experiments on this 
subject, the results are not of a very definite 
character. 

In 1887 M. d’Arsonval presented a note on 
this subject to the Academy of Sciences, in 
Paris, through M. Brown-Sequard, in 
which he related a number of his experi- 
ments. 

With regard to the effects produced by 
electric currents upon the human organism, 
especially with regard to the death effect, 
among other things, he said that ‘electricity 
produced death in the two following ways: 
1. By a direct action (disruptive effect of the 
discharge operating mechanically so as to 
injure the tissues). 2. By reflex or indirect 
action (operating on the nervous centers, the 
irritation of which involves an infinite variety 
of effects, so well studied by Brown-Sequard, 
under the names of inhibition and dynam- 
ogeny).” He says, further, ‘‘ That this sim- 
ple distinction, which is the result of careful 
observation of facts, has also a practical 
value in this sense, namely, that in the first 
case death is fatal and definitive, whilst in 
the second case, experiments have shown 
that one may very frequently restore the 
individual to life by means of artificial res- 
piration if resorted to immediately after the 
accident;” and, apropos of this, it may be 
noticed that M. Brown-Sequard has stated 
that faradization of the sides of the larynx 
applied to the moistened skin or to a superfi- 
cial incision is effective in the direction of 
inducing artificial respiration. 

The following appear to be the only two 
causes of death indicated by this writer; 
either an actual disruptive effect upon the 
tissues of the body, which would appear to 
partake of the nature of a mechanical ef- 
fect, and the other, simply a shock to the 
nervous system. How this shock to the 
nervous system may have power to produce 
death, is something of a mystery, even at 
the present date. Weare not aware that the 
medical profession has definitely come to 
any conclusion as to how death by nervous 
shocks actually results, whether by paralysis 
of the brain, or by stoppage of the heart’s 
action, or in what other manner. Instances 
have been known, indeed, where people 
have been simply frightened to death by 
sudden shocks of other kinds, involving no 
mechanical injury. How this mental action 
operates physically on the brain or heart, or 
both. is still doubtful. 

It is possible, however, that the views of 
M. d’Arsonval may undergo a further modi- 
fication, as, in a communication to the 
Biological Society (French) in 1887, he says 
that the E. M. F. of an alternate current 
machine ought not to exceed 60 volts, and 
in the light of present experience, we are 
well aware that this would be an absurdly 
low limitation of pressure. 

In an article written by Gustave Roux, 
in 1886, he puts the matter as follows: 

1st. If the head of an individua] touches 


a conductor carrying a high potential cur- 
rent, death is certain, because the discharge 
is made through the brain, and consequently 
through all the vital nerves and organs of 
the person. 

2d. If the contact that takes place is 
made with a hand or shoulder, the effect is 
less serious ; however, if the individual. is 
only resting on the foot opposite the hand 
that touches the conductor, the discharge will 
pass through the heart and the abdominal 
muscles. 

3d. If the discharge is made through two 
arms, it will be fatal, as it will pass through 
the heart. 

To sum up the matter, he says, that wher- 
ever a discharge traverses the principal or- 
gans of the body, death is inevitable. He 
says, however, that frequently the person 
injured in this manner may be restored to 
life, especially if it is an alternating current 
which produces the apparent death. He 
also refers to the fact that Prof. Houston, 
in a note published in the proceedings of 
the American Philosopbical Society, ex- 
plains this fact by saying that an alternat- 
ing current only produces a simple shock, 
so that the blood and tissues are not changed 
in nature, whereas, continuous currents, on 
the other hand, produce at first a powerful 
convulsion, which throws tbe individual 
affected into a state of complete prostration, 
and then follows electrolysis of the blood 
and the muscles of the body, thus rendering 
resuscitation impossible. 

There is no doubt that these statements, in 
the lignt of latter experience, cannot be ac- 
cepted as entirely correct. There are num- 
erous instances known to those engaged in 
practical work where persons have received 
a shock of 1,000 volts and more, and beyond 
slight burns and a general shaking up, have 
not sustained any injuries. Indeed, at the 
date of the article of Roux, to which we 
are now referring, he says that certain other 
experimenters relying upon the post mortem 
appearance of persons killed by electric 
shocks, attributed death rather to a simple 
aphyxia, than to a physico-chemical action, 
which they explained as follows, viz., that 
when a powerful current is passed through 
the body, it acts on the nerves, which in 
their turn produce a violent and instanta- 
neous contraction of the muscles, at the same 
time the nerves become paralyzed, then 
the muscles gradually relax but cannot 
resume their functions. Death is primarily 
caused by acomplete prostration of the nerv- 
ous system operating upon the brain, and 
this sudden prostiation is continued by the 
asphyxia resulting from the inactivity of the 
muscles. The muscles are unable to act 
without the assistance of the nerves, and 
when these are paralyzed and inert, circula- 
tion ceases with the cessation of the heart's 
action, whence results ‘‘ permanent” death, 
z. €., Without possible resuscitation. 

It has been suggested theoretically (and 
also it is believed been practically tried with 
more or less success) that when death is only 
apparent, or, if we may use the expression, 
‘*conditional,” artificial respiration may be 
resorted to. This course is, no doubt, what 
Dr. Shrady referr€d to in the case of 
Kemmler. 

In Professor Houston’s electrical diction- 
ary we have the following statement of the 
various causes of death due to an electrical 
current. Death may be occasioned, he says: 

1. As the direct result of physiological 
shock. 

2. From the action of the current cn the 
respiratory centers. 

8. From the actual inability of the nerves 
or muscles, or both, to perform their func- 
tions. 

4, From an actual electrolytic decompo- 
sition of the blood or other tissues of the 
body. 

5. From the polarization of those parts of 
the body through which the current passes. 

6. From an actual rupture of parts by a 
disruptive discharge. 

The current required to cause death will 
depend on a variety of circumstances, 
among which are: 

1. The particular path the current takes 
through the body, with reference to the vital 
organs that may lie in this path. 

2. The freedom or absence of sudden 
variations of electromotive force. 

8. The time the current continues to pass 
through the body. In most fatal cases, it 
is probably the extra current, or the induced 
direct current on breaking, that causes 
death, since, as is wel] known, its electro- 
motive force may be many times greater 
than that of the original current. 

This,unfortunately, is too general to enable 
us to predicate the cause of death in any 
specific case. A physician can predict with 
almost absolute accuracy what will be the 
result, and what will be the cause of death 
in the cases, for example, of the firing of a 
bullet into a man’s brain, or of opening an 
artery, cr of administering a certain dose of 
strychnine, and can give a clear and 
rational explanation of the chain of phe- 
noma leading to the fatal termination. 

Take, however, two cases: ’ 

(1) That of a man_ holding by his two 
hands the terminals of a 8, volt continu- 
ous current machine kept at 8,000 volts; 
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and (2) that of a man similarly holding a 
800 volt continuous machine (which would 
undoubtedly produce death in time) also kept 
at that pressure. 

Could any physician determine beforehand 
the cause of death in each case? And would 
it be the same if the two machines were 
changed to alternating machines ? 

The specific post-mortem appearances 
noticed in the case of Kemmler are rather 
puzzling, the dark color of the blood which 
escaped on incising the sternum would indi- 
cate decomposition. Whether this decom- 
position was the result of electrolysis, or 
was merely natural post-mortem decompo- 
sition is an interesting question, especially 
in view of the generally accepted theory 
that alternating currents will not produce 
electrolysis. It was said, also, that the 
granulated appearance of the blood taken 
immediately after death, suggested an electro- 
lytic dissolution of the red corpuscles. 

It has been noticed in the case of animals 
that the blood after death by electric shock 
has been black and very fluid, the right side 
of the heart being full of blood and the left 
side empty. The principal nerves, examined 
under -the microscope, have not, however, 
presented any abtormal appearance. 

When such a man as Dr. Lothar Meyer 
admits (‘‘ Modern Theories of Chemistry,” 
page 287) that ‘‘the connection between the 
electrolytic property of a compound and the 
chemical nature of its constituents is diffi- 
cult to determine, because the physical prop- 
erties which influence the electrolytic de- 
composition vary with the composition of 
the body;” we can well see that we are only 
at the beginning of an apparently long and 
abstruse inquiry. Again, he says(page 294), 
*‘ Although the nature of electrolysis is not 
clearly understood at the present time, there 
is no doubt that the passage of the electricity 
through the electrolytes, is intimately asso- 
ciated with tbe different movements which 
occur in liquids in the absence of electrical 
excitement. These movements are rather 
used in the passage of electricity than caused 
by it.” 

The writer would suggest that even if 
alternating currents do not finally kill by 
nervous shock, and do not produce chemical! 
electrolysis strictly so-called, yet that they 
may produce what might be called a mechan- 
ical electrolysis, somewhat analogous to 
endosmosis. The passage of a current 
through a conductor produces undoubtedly 
a ‘“‘set” or change of position of the con- 
stituent molecules or of the atoms in the 
conducting body; if this conductor also 
happens to be what we call an electrolyte, 
we obtain a different action, viz., the migra- 
tion of ions, which is an actual positive dis- 
placement as distinguished from a mere 
change of position in the same location. 
Chemical change, composition and decom- 
position, niay be considered as mechanical 
change ‘‘ writ small,” the distinction be- 
tween what we have been accustomed to 
call mechanical change and chemical change 
having been really an arbitrary one, and the 
scientific frontier between the two is Jess 
well defined than formerly. 

As an indication of the probability of 
some such solution being the correct one, 
the recent experiments in England of Messrs. 
Lawrence and Harries (see their paper before 
Society of Arts, March 11) may be referred 
to as instructive and suggestive. There 
clearly appeared to be a mechanical trans- 
ference through a porous septum without 
any electrolysis, and it seems to be a not 
vehemently improbable hypothesis to assume 
some similar action as occurring in the inter- 
vascular septa of the human body under 
conditions and with limitations which re- 
quire further investigation. Such a theory 
would tend to explain the nov-appearance 
of electrolytic symptoms in the case of 
Kemmler and others, where indications of 
decomposition might have been anticipated. 

Probably the actual sensations of those 
subjected to an alternating current shock of 
1,000 volts are not a very safe guide to the 
actions which take place, but a careful co)- 
lation and comparison of these might afford 
valuable information. lt has been noticed 
that different men experience different sen- 
sations—one man who received an alternat- 
ing current of over 1,000 volts directly from 
a switchboard said he felt first:as if he were 
struck with a base ball club on the back of 
the neck, and then for that period of time, 
which seemed about five minutes, he could 
feel every beat of the machine through his 
body, and the acuteness of the pain was in- 
tense. Next morning, except fora couple of 
burns on his hands, he was all right again. 
Others have described the sensation as simi- 
lar to a severe blow—others again have felt 
as if their internal organs were being ripped 
and torn to pieces. The effects on different 
individuals are curiously. different, and so, 
also, is the ability of different individuals to 
withstand shocks. Again, the same person 
may at one time be much more severely 
affected by a current than at avother. 

It would seem that the electrical] resistance 
of the body (even assuming an equally good 
contact) may vary with tbe condition of 
health, or it may be simply that the nerves 
are simply more sensitive to the passage of 
a current at one time than other, Careful 
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experiments on this subject would be of 
.iue if carried out by impartial and compe- 
tent observers, not persons who have some 
axe to grind.” i tm 
An enquiry of this kind would not be 
erely of scientific interest; it will, no 
ibt, happen that with the numerous light- 
« and power stations and the thousands of 
ies of conductors throughout the country 
it men will at times be injured, either by 
relessness, negligence or unavoidable ac- 
lent. Assume the case of a lineman 
jung up” on an are or high pressure alter- 
nating cireutt—he is got to the ground ap- 
rently dead. If, now, there has been 
ymposition, he is, no doubt, finally dead 

i there is no hope of saving him ; suppose, 
,wever, there is only a nervous shock with 

:pension of the heart’s action, or that of 

organs of respiration—might it not be 
ssible to excite the heart’s action or induce 
piration, or if the muscles are paralyzed, 
stimulate them, and if so, is not the pos- 
lity of saving many valuable lives worth 
me study and labor ? 

If the electro-execution of two or three 

irthless criminals should lead to a careful 

| exhaustive enquiry into the question of 

w is death caused by electricity, the pass- 

of the New York law may prove even 

of some service. 
i © > e——— 
LITERARY. 

Bulletin de la Société Internationale des 
ectricians,” for March, 1891, has been re- 
ived. 

We have received a copy of the official 

ogramme and souvenir of the Inventors’ 

yngress, held in Washington recently. 

The Cassell Publishing Company have 
ist concluded arrangements with the dis- 
inguished Spanish novelist, B. Perez Galdoz, 
y which they become his publishers for all 
‘nglish speaking countries. 

Darling, Brown & Sharpe, Providence, 
ive sent us a handsome reproduction of the 
liploma which accompanied the award of a 
id medal to them by the Commissioners of 
he Paris Exposition of 1889. 

Bearing upon the question of municipal 
ontrol of electric lighting, we have received 
he argument of Hon. Everett W. Burdett 
n remonstrance before the committee on 
nanufactures of the Massachusetts legisla- 
ire. 

Sister Rose Gertrude has written another 
irticle for The Ladies’ Home Journal for 
June, on ‘‘ What it is to be a Leper,” in 
vhich she gives a clear glimpse of leper life 
n Molakai; how the disease is contracted; 

how it is treated and cured, and how the 
lepers live in their exile. 

The May Cosmopolitan will contain an in- 
teresting article on the silver camp of Colo- 
rado-Leadville, by Theodore Van Wagenen, 
the well-known mining engineer. The arti- 
cle accurately describes the camp and its en- 
virons, and is accompanied by a series of 
most curious photographsof minersat work, 
taken chiefly in the ‘‘ Iron Silver” Mine. 

‘* Experimental Electricity,” by Edward 
Trevert, published by the Bubier Publish- 
ing Company, Lynn, Mass., has been re- 
ceived. This book is designed for the use of 
beginners in the study of electrical science. 
Technicalities are strictly avoided and di- 
rections are set forth for making simple elec- 
trical apparatus, by the use of which the 
student may obtain a considerable amount 
of practical electrical information. 

The New England Magazine started a series 
of articles on electrical subjects in the March 
issue. The article in the April number is by 
George Herbert Stockbridge, one of the ed- 
itors of our contemporary, Hlectric Power. 
Mr. Stockbridge writes entertainingly of 
‘* Later History of Electricity.” The article 
is well illustrated, the pictures including 
portraits of Elihu Thomson, Thomas A. 
ae Edward Weston and Cyrus W. 

ield. 

‘* Hints to Power Users,” by Robert Grim- 
shaw, published by the Cassell Publishing 
Company, 104 and 106 Fourth avenue, New 
York, has come to hand. The author is a 
well-known engineer and has written the 
book for a hitherto neglected class—the men 
who pay the bills. The matteris meaty and 
practical, and the style direct. In form the 
book is of a convenient pocket size. It is 
well printed and bound and altogether at- 
tractive and valuable. 

*‘Dynamos and Electric Motors: All 
About Them,” by Edward Trevert, pub- 
lished by the Bubier Publishing Company, 
Lyon, Mass. This work is a compilation of 
articles from reliable sources, which, it is 
thought, will prove to be of service to ama- 
teurs or students of electricity. Small ma- 
chines especially are considered. In a gen- 
eral way, the work is of a sketchy character 
and technical terms are sufficiently avoided 
to make the book of value to the student. 
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ELECTRICAL REVIEW 


Valuable Electrical Work of the 
Excelsior Electric Company. 





NOVEL ELECTRIC SWITCH. 


Several novel pieces of electrical appara- 
tus worthy of notice are being manufactured 
by the Excelsior Electric Company, of this 
city. We illustrate herewith an admirable 
switch of special value in motor circuits for 
preventing heating of the armature by cut- 
ting into circuit a resistance which remains 
iv circuit until] the motor has acquired suffi- 
cient speed to develop its counter electromo- 
tive force. The switch is mounted, as will 
be understood from the engraving, in an 
iron case provided with a hinged door. Pro- 
jecting from one side of the case is a crank 
mounted on a screw shaft which actuates 
the switch. The shaft passes through a nut, 
as indicated in the engraving, and is pivot- 
ally connected to a switch arm. The advan- 
tage of the threaded shaft is that it prevents 
a sudden shifting of the switch, and, there- 
fore, the rapid admission of the entire cur- 
rent strength to the motor, as is common 
with switches as ordinarily constructed. It 
is impossible to throw the switch and admit 
current to the motor except by turning the 
crank, when the screw is gradually fed 
through the nut and tilts the switch arms. 
There are three of these switch arms, two of 
which form a double pole arrangement so as 
to open the circuit at two points, and the 
other of which is a supplementary device for 


device is so arranged that the two upper 
pairs of carbon contacts are brought into en- 
gagement a certain interval of time before 
the lower pair of carbon contacts, the resist 
ance coils being electrically connected with 
the two blocks upon which the two carbon 
contacts at the bottom aremounted. This is 
accomplished by permitting a certain amount 
of lost motiou between the lower switch arm, 
belonging to switch No. 3, and the upper 
switch yrms. A cross-head or bar of insu- 
lating material is provided with a slot wider 
than the end of the switch arm, so that the 
latter will not be acted upon until a certain 
definite interval of time after the upper con- 
tacts have been made. Thisinterval may be 
regulated by widening the slot, as will be 
readily understood. It results from this 
that as the crank is turned and the switch 
arms thrown gradually to the right, that the 
circuit is first completed through the upper 
sets of carbons, and the lower set 
still remaining open, current is forced 
to traverse the resistance, thus admitting 
a little current to the motor and permitting 
it to acquire sufficient speed to develop its 
counter electromotive force. As the crank 
continues to be turned, the two lower carbon 
contacts will eventually be brought together 
and the resistance will be short-circuited, 
the whole body of current then passing 
through the motor. It will thus be seen 
that however great the hurry of the operator, 
he cannot shift the contacts so as to put full 





Fie. 2.—New INcANDESCENT SwitcH.—ExcELsion ELecrric CoMPANY. 


cutting in and out the resistance. The re- 
sistance consists of a series of coils mounted 
at the back of the box and not visible in the 
engraving. As will be seen, three switches 
are shown, each of which co-operates with 
two contact blocks insulated from each 
other. One of these blocks, as that shown 
at L, carries a piece of carbon rigidly 
mounted, and the other carries a pivoted arm 
elastically held by a spring, another piece 
of carbon being mounted in the end of the 
pivotedarm. It will, therefore, be understood 
that when the two pieces of carbon come into 
contact, the circuit, through the contact 
blocks, will be completed through the instru- 
mentality of the pieces of carbon. These pieces 
of carbon may be renewed and new pieces 
put in when necessary. The sparking which 
is created in the use of the switch exists be- 
tween the carbons only, thus preventing 
damage to the metallic parts of the switch. 
The pivoted arm carrying the movable piece 
of carbon has a depending arm or lug, 
which in the position of adjustment shown 
is engaged by the switch arms, thus tilling 
the movable piece of carbon away from the 
fixed piece against the tension of the springs. 
In this condition of adjustment the circuit is 
opened, but as the crank is turned and the 
screw forced inwardly the upper switch 
arms tilt to the right, and the lower switch 
arm to the left, thus moving the ends of the 
arms away from the projections on the 
pivoted contacts and permitting the springs 
to act upon them. and close the circuit by 
bringing the pieces of carbon together. The 


current through the motor without allowing 
a sufficient interval of time to elapse from 
the instant the circuit is closed until the 
whole strength of current passes through the 
motor to prevent danger to the armature. 
As the switch arm with which the screw 
shaft is connected is mounted on a fixed 
pivot, the nut through which the screw 
passes is given sufficient play to permit the 
screw to feed without binding. 


ALTERNATING CURRENT FAN MOTOR. 


Another interesting device which is meet- 
ing with a cordial reception on the market 
is a fan motor, designed by Mr. Hochhausen, 
electrician of the Excelsior Electric Com- 
pany: for use with alternating currents. 

he motor is simple in design and light in 
weight, and wil] drive a 12-inch fan at 1,000 
revolutions per minute witha current of about 
oneampere. The wholeapparatus, motor and 
pedestal, as illustrated, weighs only about 
15 pounds, thus rendering it very portable. 
The motor comprises an arc-shaped lamin- 
ated field magnet, and a continuously wound 
drum armature, having a finely laminated 
core and a commutator, the field magnet and 
armature windings being connected in series 
relation. The motor is used on a 50 volt 
transformer circuit and exhibits almost no 
sparking. The simplicity of the device is 
one of its chief recommendations, presenting 
many analogous points of construction to a 
direct current motor, except its fine lamina- 
tion, which adapts it for alternating currents. 
There is very little heating of the iron when 
the motor is in operation. This is one of the 
simplest forms of alternating current motors 
yet proposed ; it is commercially in the 
market, and although not for heavy work, 
will find a large field of usefulness in a num- 
ber of comme and domestic applica- 
tions of earn | in which but little power 
is uired, such as the operating of fans 
and the driving of sewing machines. 
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Nashville, Tenn.—Capital Electric Com- 
pany ; capital, $200,000. 


New York City.—New York Electrical 
Exchange; capital, $1,000. 


Sheffield, Ala.—Sheffield Electric Light 
Company; capital, $50,000. 


Phoenix, Ariz.—Phoenix Electric Light 
Company; capital, $100,000. 


Los Angeles, Cal.—Los Angeles Electric 
Company; capital, $150,000. 


Washington, D. 0.—U. S. Electric Light 
Company; capital, $700,000. 


Nashville, Tenn.—The United Filectric 
Railway; capital, $1,000,000. 


Fresno, Cal.—Fresno Gas and Electric 
Light Company; capital, $500,000. 


Muskegon, Mich.—The Shaw Electric 
Crane Company; capital, $150,000. 


San Francisco, Cal.—California Electric 
Light Company; capital, $5,800,000, 


= Bristoe, Va.—Danville & East Tennessee 
Telegraph Company ; capital, $90,000. 


Chattanooga, Tenn.—Chattanooga Elec- 
tric Light Company; capital, $100,000. 


Montgomery, Ala.—Brush Electric Light 
and Power Company; capital, $100,000. 


Yoakum, Tex.—The Yoakum Electric 
Light & Ice Company ; capital, $50,000. 


Haverstraw, N. ¥.-— Haverstraw Electric 
Light, Heat and Power Company; capital, 
$35,000. 


Enoxville, Tenn.—The Knoxville Schuy- 
ler Electric Light & Power Company ; 
capital, $40,000. 


New York City—The Direct Electric 
Company ; capital, $5,000,000. Incorpor- 
ated in West Virginia. 


Denver, Colo.—The Mica Asbestite Insulat- 
ing Company; capital, $250,000. Manufac- 
ture insulating appliances. 


Little Rock, Ark.—The capitalization of 
the City Electric Street Railway Company 
has been increased to $500,000. 


Birmingham, Ala.—Birmingham Railway 
and Electric Company; capital, $3,000,000. 
Consolidated Electric Company; capital, 
$500,000. 


New York City.—The Automatic Street 
and Station Indicator Company, of New 
York ; capital, $500,000. Incorporated in 
West Virginia. 


Denver, Colo.—The Dimon & Adams Man- 
ufacturing Company; capital, $60,000. Con- 
struct and manufacture electric street rail- 
way supplies. 


Texarhana, Ala.—J. Deutschman and 
others have incorporated the Texarhana 
Light and Power Company, to purchase and 
operate an electric light plant. The capital 
is $125,000. 


Newark, N. J.—The Mason Battery and 
Electric Company; capital, $30,000. The 
company will manufacture electrical appli- 
ances, batteries, etc. The incorporators are 
George E. Peck and Matthew Taylor, New 
York; W. A. Law, Brooklyn, and Henry 
A. Potter, Orange. 


Philadelphia, Pa.—The Philadelphia 
Electric Service Company, to do business in 
Camden and Philadelphia, with a capital 
stock of $100,000; to procure license and ex- 
ercise rights covered by letters patent, un- 
der agreement with the National Electric 
Service Company in New York. The in- 
corporators are F. M. Brimley, E. W. 
Dwigbt and Samuel W. Wray, of Philadel- 
phia. 
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Isn’t it about time we heard from that 
man who says “ la grippe”’ is due to a large 
amount of electricity floating about in the 
air? Or, did we silence him last year? Or, 
has ‘‘la grippe” silenced him? 





Our English brethren now complain that 
the French they get over the telephone line 
from Paris is not the kind they had become 
accustomed toin their correspondence! That 
is a peculiarity of the language that the tele- 
phone cannot overcome—it is different when 
it is spoken! 





Mr. Talbot's article on the killing of 
Kemmler, which will be found on another 
page, is the result of considerable research 
and study of the matter, and contains much 
important data. The question is brought 
up to date, and the article, as a whole, is an 
interesting and valuable addition to the 
literature on this topic. 





The Chicago office of the ELECTRICAL 
Review, in charge of Mr. L. W. Collins, 
will, after this date, be located at 435 ‘‘ The 
Rookery.” This is one of the handsome 
office buildings of the world and the 
electrical building of Chicago. Our friends, 
especially those from the West, will always 
be made welcome by our Chicago repre- 
sentative. 


As regards efficiency, the comparison be- 
tween a good arc light and a doughty police- 
man is largely in favor of the more inani- 
mate object. 


The stockholders of the Third Avenue 
Railroad Company of this city have author- 
ized the directors to issue $4,600,000 second 
mortgage bonds for the purpose of supply- 
ing the funds necessary to construct the 
cable road. Too bad, too bad! Good 
money going where it will not do nearly 
as much good as it would if invested in an 
electric road. 








The Albany exchange of the Hudson 
River Telephone Company seems to have en- 
countered a condensed Jump of hard luck. 
Within a brief period, four serious interrup- 
tions of service have been experienced. The 
company has always been excellently man- 
aged and well equipped for business. Im- 
munity from serious trouble for many years 
seems to have culminated in the recent griev- 
ous accidents. 


When a single electric company in this 
State does a business of over $10,000,000 a 
year, it is safe to say that an important new 
industry has grown up “‘in our midst.” —Bos- 
ton Globe. 


If the Globe had the Thomson. Huuston 
Electric Company in its ‘‘ midst” we think 
it would give vent to a hearty ululation. 
The seatiment that the electrical industry is 
important is true and worthy of the Globe, 
midst or no midst. 





The advantages of the electric railway for 
mail and express service are beginning to 
force themselves upon the officials of the ex- 
press companies and the government. Al- 
ready this service has been established in a 
western town, so far as the express is con- 
cerned, and the people of St. Louis want 
the electric roads to get the mail service. A 
bill has been passed by the Missouri State 
Legislature providing for an extension of 
the powers of street railway companies so 
that they may make contracts for carrying 
mail. 





The German press is not allowed a 
special rate on its telegraphic correspond- 
ence, the government making no discrimina- 
tion. In all other countries press despatches 
are transmitted at greatly reduced rates, but 
Dr. Stephen, director of the German tele- 
graph, recently declared that he saw no 
reason whatever for favoring the newspapers 
thus. Asa result of, his illiberal policy the 
press messages of Germany constitute only 
one and a half per cent. of. the total traffic 
and the German newspapers are among the 
dullest on earth. 





The Brush Electric Light Company, 
of New York, desiring to be on the safe 
side and not wishing to come in contact with 
Mayor Grant and the Board of Electrical 
Control, the night of April 16 stripped from 
their poles on Whitehall street all the elec- 
tric light wires, and, coiling them up, carted 
them away in wagons. Then with axes a 
gang of men cut the poles, throwing them 
into the street, thus effectually and com- 
pletely shutting off tbat part of the city 
from the use of the electric light until the 
subways are properly established. 








The electrical exhibition at Frankfort 
will be open from May 15 to October 15. It 
appears that the French electricians are not 
so effusively patriotic as their fellow 
countrymen who make pictures; the French 
government has issued a notice that firms or 
individuals wishing to exhibit can make 
arrangements through the Secretary of the 
Ministry of Commerce. We had a:ways 
understood that art was international in the 
best sense of the word, but the French 
artists, by their refusal to exhibit at Berlin, 
showed that they think otherwise. French 
electricians, it seems, have no such mistaken 
ideas of patriotism, and when we consider 
how truly international and universal elec- 
tricity is and what it has done to bring the 
nations’ of the earth nearer together, it is 
obvious that it would be the height of 
absurdity for them to follow the example 
set by the Parisian artists. 
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NEWS vs. HISTORY. 


News has been defined as ‘‘ the record of 
transactions.” What more important trans- 
actions have recently occurred in the elec- 
trical field than the opening of the Paris- 
London telephone line and the annua! 
meeting of the Thomson-Houston Electric 
Company? Both transactions were epoch- 
marking events in the electrical progress of 
the Old and New Worlds. 

The ExecrricaL Review was the only 
electrical or scientific journal that printed 
the record of these transactions as news. 
We have thus compelled our esteemed con 
temporaries to deal with these matters as 
history. 

The REvrEw’s article on the Franco-Brit- 
ish telephone line thoroughly covered the 
subject; in fact, a part of the story was sent 
by cable from London by a gentleman widely 
known as an authority on the telephone. 

As a factor on the financial side of the 
electrical question of to-day, the splendid 
report made by the Thomson-Houston Elec- 
tric Company at the end of its fiscal year was 
of great value and importance. It appeared 
in full in the Review last week. This week 
our several esteemed but sadly belated con- 
temporaries will probably publish it. 

The public in general is respectfully re- 
minded that the ELECTRICAL REVIEW not 
only completely represents the great science 
and industry of electricity but is at all times 
an electrical newspaper. 





THE PATENT CENTENNIAL. 


The celebration in honor of the centenary 
anniversary of the U. 8. patent system, held 
at Washington, was a pleasant affair to 
all participants. A number of interesting 
papers wereread. Several of these appeared 
inthe REview. It is tobe regretted that the 
inventors of the country were so sparingly 
represented. An important feature of the 
occasion was the formation of an association 
of inveators. The valuable results in con- 
trolling hostile or lethargic patent legislation 
which may flow from such an organization 
have already been pointed out in the Review. 
After much disagreement about no one 
knows what, the handful of inventors present 
effected an organization, with Dr. Gatling 
as president. This, at least, will start the 
ball rolling. Every inventor should take a 
hand in this matter. The immediate work to 
which the organization should address its 
energies should be, first, to cover with its 
membership every inventor of note in the 
country, and their concentrated effort should 
be directed upon Congress to relieve the 
present congestion in the Patent Office. The 
Interior Department and Land Office, which 
have pushed themselves into the building paid 
for out of the patent fund for the use of the 
Patent Office, should be ignominiously 
bounced and Congress should be made to 
provide them with quarters elsewhere. 

While these squatters are grandly occupy- 
ing the larger part of the building with one 
desk to two rvoms, the Patent Office isliterally 
killing its corps by filling each rcom with 
from six to ten clerks and the necessary office 
paraphernalia. A large amount of sicknessand 
a number of deaths are directly attributable 


to this cause. All thisis hard on the inventor} 
His cases lie in the examiners’ roomsawaiting 
action. A reduced and insufficient comple- 
ment of examiners prevents early examina- 
tions; danger is invited of rival applications 
being filed and of expensive interference con- 
tests arising. 

The Association will find work to doin 
combating a growing opposition to patents 
among farmers; it is perfectly clear that 
those offering such opposition do not know 
on which side their bread is buttered. As was 
well said by several of the distinguished 
speakers at Washington last week, there is 
no other factor of our great national pros- 
| gs so large as the fruits of invention. 

important object to be attained is 
the establishment of more liberal inter- 
national patent laws. We are gradually 
drifting toward that,but this Association can 
expedite matters by showing the State De- 
partment what is needed and how to get it. 
The organization of an Inventors’ and Man- 
ufacturers’ Association was the most im- 
portant incident of the Patent Centennial 
and it is hoped the inventors of this country 
will show a livelier interest in their welfare 
by aiding the organization than they did last 
week by their conspicuous absence from the 
Congress of Inventors. 








April 25, 1891 


CORRESPONDENCE. 


OUR BOSTON LETTER. 

Mr. Henry B. Cutter, prominently identi- 
«i with several electrical enterprises in 
hiladelphia, was in this city on Friday. 

Mr. Geo. D. Stonestreet, a member of the 
4 merican Institute of Mining Engineers, is 

urning fcr a short time at the Quincy 
House, this city. 

Mr. J. Edward Wallace bas been appointed 
iapager uf the railway department of the 

stern Electrical Supply and Construction 
mpany, this city. 

Mr. Converse J. Smith, formerly treasurer 
/f the Tripp Manufacturing Company, this 
ty, is pow a special agent United States 
reasury Department. 

Mr. Edward H. Kitfield, the well-known 

il} and electrical engineer, has removed 
s ottices from No. 8 Oliver street to the 

te Street Exchange, this city. 

Mr. R. W. Roll‘ns, until recently district 
rineer of the New England department of 

Westinghouse Electric Company, has 
pted position as assistant superintendent 
he Hartford Electric Light Company. 

Messrs. J. A. Grant & Company, New 

vland agents of the McIntosh & Seymour 

ines, report recent large sales aggregat- 
nearly 2,000 horse-power. The firm 
now in hand several very nice contracts. 

Mr. Charles E. Bibber, formerly with the 

ltzer-Cabot Electric Company and now 

nager of the Consolidated Electric Manu- 

turing Company, of this city, will start 

lay on a business visit to Chicago and 
return in about two weeks. 

Mr. Henry C. Hawks, for a long time mana- 
r of the Boston branch office of the North 

stern Construction Company, has resigned 

position and started in business for him- 
as electrical engineer and contractor, 
th offices at 620 Atlantic avenue, this city. 

Russell Electric Company, of this city, 
3 issued invitations to a large number of 

customers and friends to visit the com- 
ny’s factory at Ballardvale, Mass., Mon- 

y, April 20, 1891, where an exhibition 
vill be given of a complete circuit ot Russell 

lamps. 

Mr. C. F. Hutchinson, vice-president Eastern 
ectrical Supply and Construction Com- 
oy, of this city, has severed his connection 
th that enterprising concern owing to 
essing demands upon his time and atten- 
n by the New England Printing Tele- 
iph Company, of which he is the general 
anager, 

Successful Electric Railway Enterprise.— 
\ Maine paper states that the Augusta and 
iardiner, Me., Electric Railway bas proven 
o be one of the best investments in Maine. 
he road has been operating but one season 
nd the stock now cannot be bought at par. 
he original promoters of the enterprise are 

id to have made about $10,000 apiece. 
Massachusetts Electrical Engineering Com- 
vany, of this city, is enjoying an extensive 
rade with electrical supply houses, and has 
rapidly increasing patronage from electric 
vht and power companies owing to the 
liability of its tested fuse wire. In filling 
. order this wre is first carefully tested, 
1d then its actual fusing-point and advisa- 
le carrying capacity (under standard 
onditions) determined. 

The Rhode Island Telephone and Electric 
Company, of Providence, has taken 

ie sule agency of Burt & Tobey’s electric 
ire coupling. This coupling is a useful 
levice which recommends itself to the 
lectrical trade by its simplicity, strength 
nd cheapness as a wire joint. It is made 
brass or copper; both straight and T 
hape in form, and may be quickly applied 

y the aid of a pair of ordinary plyers and a 
luid lamp. 

Messrs. J. E. Wilson & Company, repre- 
enting the Rollins engine, have located in 

»mmodious offices at No. 8 Oliver street, 
his city. Mr. J. E. Wilson, the senior 
nember of the firm, has for several years 
been identified with electrical enterprises in 
this city and is well known among the elec- 
trical people of New England. Mr. Wilson 
reports that his firm has received the con- 
tract to install at once at the power station 
f the Concord, N. H., Street Railway Com- 
pany, a 250 horse-power ‘* Rollins” engine. 
Mr. Wilson will personally superintend this 
installation. 

Telephone Ball.—At Odd Fellows’ Hall 
Wednesday evening. April 15, the employés 
f the New England Telepbone and Tele- 
graph Company gave their first grand ball. 
\bout 200 couples were in attendance, and 
i large number of invited guests were pres- 
ent, among whom were several well-known 
electricians. The following named officials 
of the company were present: President 
Thomas Sherwin, General Manager Jasper 
N. . Keller, Assistant General Manager 
W. J. Denver, Treasurer R. Driver, 
Auditor 8. W. Leedem, Traveling Auditor 
F. J. Boynton, Superintendents J. 
Duxbury, N. W. Lillie, James Menzies and 
Geo. E. Hanson, Attorney F. A. Houston, 
Cashier Charles D. Wells, electrician, I. H. 
Farnum. 


The West End Street Railway Company 





ELECTRICAL REVIEW 


experimented this week with a new motor 
car that has been designed by Mr. Pfingst, 
expert mechanic of thatcompany. The new 
motor car is 15 feet long and contains a very 
large motor which has power to draw two or 
three heavily loaded carsintow. The new 
car will be used in cases where large crowds 
are to be carried to any one part of the city. 
The operation of the new car is mechanically 
much the same as the ordinary car, only on 
a much larger scale. In the trial trip, from 
the Bartlett street station to the Tremont 
House, loaded cars were towed which made 
the total weight 70,000 pounds. ‘he motor 
worked well, but the resistance coils were 
too easily heated. This latter can be reme- 
died, so Electrician Pearson, of the company, 
thinks. The new motor car can attain a 
speed of from 15 to 20 miles an hour. 
Boston, April 11. . ee 3 





OUR CHICAGO LETTER. 


Mr. D. B. Dean, of the Electric Merchar- 
dise Company, bas returned from a several 
weeks’ trip in the South. 

Mr. E. R. Gilman, of the Great Western 
Electric Supply Company. hus just returned 
from an extenced trip in the East. 

Mr. G. E. Fisher, secretary and treasurer 
of the Commercial Electric Company, of 
Detroit, was a visitor in Chicago this week. 

Foree Bain.—No electrician should be 
without one of Foree Bain’s new catalogues. 
Mention the REVIEW and ask for one. You'll 
get it. 

Readers of this journal should not forget 
that 435 Rookery is the lucky number of the 
REvIEw's new Western office, You‘are all 
welcome. 

Mr. N. R. Baker, president of the National 
Car Heating Company, was a caller at the 
Western office of the ELectricaL REVIEW 
this week. 

W. A. Sheldon, well known throughout the 
country as the genial special agent of the 
Schuyler Electric Company, was a recent 
caller at this office. 

Professor Barrett bas recovered from his 
recent severe attack of the grippe, and we 
shall. no doubt, see a noticeable boom in 
World’s Fair electrical matters. 

Mr. Geo. L. Korkham, is the genial mana- 
ger of the North Western Electrical Speci- 
alty Company, manufacturers of electrical 
specialties, No. 1017 Chamber of Commerce 
Building. 

The Demand for the new Gladietcr dry 
battery manufactured by the North Ameri- 
can Electric Company has reached such pro- 
portions that it is impossible to fill orders as 
promptly as desired. 

Geo. Cutter has been appointed Western 
agent for Pettingell, Andrews & Company, 
manufacturers of the well known K. W. 
rosette cut-outs. Mr, Cutter is also pushing 
trade of the Schaefer lamps. 

Mr. Fisher, of the Mosher Arc Lamp Com- 
pany, reports crumerous orders for these 
lamps. The orders being, ina great many 
cases, increases coming from those who have 
been testing the merits of this lamp. 

One Company, after making an exhaustive 
test of the Sunbeam incandescent lamp, 
have decided to use this lamp entirely in their 
business. They are consumers of between 
75,000 and 100,000 lamps per year. 

Mr. W. D. Green, for some years superin- 
tendent of the Michigan Telephone Com- 
pany, at Bay City, Mich., has just left for 
Kansas City to take charge of the branch 
house of the Central Electric Company. 

Sixty Street Car Equipments for the Citi. 
zens Street Railway, of Memphis, Tevn., was 
the contract captured by the Edisan General 
Electric Company this week. There are two 
motors to each car, or 120 motors in all. 

Mr. Wm. Hood has secured the entire prem- 
ises a portion of which he has occupied for 
some months. He now has two very attrac- 
tive show windows in which are displayed 
the products of the Electro-Dynamic Com- 
papy and the Accumulator Company. 

The Board of Directors of the Pumpelly 
Storage Battery Company have decided to 
sell by auction, April 30, the entire patents 
bills, machinery and all rights, etc., of the 
company, to be sold to the highest cash 
bidder. 

The Central Electric Company have been 
appointed Western agents for the Connecti- 
cut Motor Company, of Plantsville, Conn., 
and will carry a stock of these motors at 
their stores in St. Louis, Kansas City, Den- 
ver and Omaba. 

The New Motor for turning bridges, which 
the Thomson-Houston Electric Company 
have been building, will be tested on the 
large Rush street bridge in a few days ardif 
satisfactory. electricity will be used on all the 
bridges in this city. 

Mr. Anton Klaus, sole owner and manager 
of theJamestown, Dak.. Electric Light Com- 
pany, operating the Brush are system and the 
Edison incandescent system, was a visitor in 
Chicago this week. Mr. Klaus is a firm 
believer in storage batteries for auxiliary 
work, 

Over 50 letters were received in one day 
this week by the Great Western Electric 
Supply Company, some orders, some inquir- 
ies regarding their new Sun arc-lemp for 
incandescent currents. The demand for 


their G. W. incandescent lamp continues to 
increase. 

Mr. J. A. Rohmberg, president of the 
Dubuque Electric Railway, favored us with 
a visit this week. The handsome accumula- 
tor cars built by the J. G. Brill Company 
recently purchased by Mr. Rohmberg bave 
arrived and will be in ruuning order very 
shortly. 

The Walter Hay Manufacturing Company. 
manufacturers and dealers in electric spe cial- 
ties, will shortly have ready for distribution 
a bandsome descriptive catalogue of the arti- 
cles manufactured by them. They have at 
present over 1,000 orders for their new ad- 
justable bell which is just about 1eady for 
the market. 

The Belding Motor and Manufacturing Com- 
pany are nowin full working shape in their 
new factory. All departments are cc mpelled 
to work overtime. Mr. Possons, the general 
superintendent, and Mr. Dexter, general man- 
ager, have been out of the city a few days 
overseeing the starting of an electric road of 
their system. 

Mr. J. A. Rohmberg, president of the Du- 
buque Electric Strect Railway, who is just 
returning from the East, spent a few hours in 
Chicago. Mr. Rohmberg is very enthusiastic 
over the working of his accumulator car, and 
while in the East purchased nine more of 
the beautiful cars, some of which have already 
been delivered, balance to follow shortly. 

Mr. D. L. Patriarche is a late and desirable 
acquisition to the house force of the Central 
Electric Company. Mr. Patriarche has 
charge of the store sales department, and as 
such occupies one of the important positions 
of thecompany. He isa genial gentleman, 
and if courtesy in trade means anything, 
should merit a large share of it. 

Mr. Milton Thomas, western manager of 
the New York Safety Steam Power Company, 
reports among recent sales the following: 
A 100 horse-power steam plant for Stevens’ 
Point, Wis. A 60 horse-power steam plant 
for Carbondale, I!]. A380 horse-power engire 
for H. M. Lemington, Chicago. A 30 horse- 
power engine for the Cereal Milling Com- 
pany. Chicago. 7 ; 

The Central Electric Company, with their 
usual enterprise, have just secured the gen- 
eral western agency for the New York and 
Obio Company’s lamp, made at Warren. 
Ohio. This is the celebrated Packard lamp 
that is so favorably known among con- 
sumers, and is considered by practical men 
to be one of the very best incandescent lamps 
yet produced. The new American ammeter 
and voltmeter, lately described in these c”|- 
umns as one of the Central Electric Com- 
papy’s new specialties, are now ready for 
delivery. They are put up in a handsome 
box, with a handy carrying strap, and pre- 
sent an elegant appearance. The published 
price list shows the instrument to be so low 
that every one connected with an electric 
plant of any importance cau have one. 

Chicago Electric Club’s Annual Election. 
—The annual election of officers of the Chi- 
cago Electric Club, which tcok place on 
Thursday evening, Apri! 16, was an enthusi- 
astic and hotly contested one, There were 
several tickets in the field and, therefore, 
considerable earnest lobbyiug was indulged 
in. The name of Mr. B E. Sunny, who was 
elected president, appeared on every ticket, 
and his election was unanimous. The polls 
were open from about 5.15 until 7p. mM. A 
good sized vote was polled, but not as large 
as that of last year. Following is a list of 
the new officers for the ensuing year: 

President, B. E Sunny. Vice-presidents, 
first, F. B. Badt; second, Alex. Kempt; 
third, D. P. Perry; fourth, Geo. C. Bailey. 
Secretary. W. A. Kreidler. Treasurer, F. 
8. Terry, Board of Managers. F. E. Degen- 
bardt, chairman; E. Baggot, J. P. Barrett, 
F. G. Beach, W. H. McKinlock, E. R. Gill- 
man, M. A. Knapp, C. H. Wilmerding, F. 
W. Parker, W. B. Pearson. Membersbip 
Committee, Geo. Cutter, C. C. Haskins, G. 
A. E. Kohler. 

For the past year the Electrical Supply 
Company’s business bas increased to such an 
extent that they have. from time to time, 
been «bliged to secure additional] space. 
First, storerooms, etc., were secured in adja- 
cent buildings, then the local trade increased 
to such an extent that they were compelled 
to give up considerable of their office room 
on the first floors, securing the upper floors 
for their electric railway department. fix- 
ture department, etc., etc, At last they have 
decided to give up entirely the quarters at 
present occupied by them, and will, about 
July 1, remove to a new location. They 
have secured the large six story building on 
the northeast corner of Michigan avenue and 
Randolph street. The building has a front- 
age on three streets. It is 44 feet wide, 160 
deep, and the actual floor space will amount 
to something over 85,000 square feet. For 
railway facilities it cannot be excelled. being 
located within almost speaking distance 
of three very prominent railroad depots, 
Mr. Terry is much elated at securing this 
very desirable location. L, W. 

Chicago, April 18. 


Mr. Henry J. Conant, of the Evans Fric- 
tion Cone Company, Boston, was a New 
York visitor last week. 
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OUR ALBANY LETTER. 


Mr. Coggeshall has introduced a bill in the 
Senate, authorizing the Railroad Commission 
to require railroad tunnels to be ventilated 
and lighted by electricity, or otherwise. to 
be done within 30 days urder a fine of $500 
per day. 

A bill has been introduced in the Assembly 
by Mr. Drypolcher, providing that the New 
York board of electrical contre! shall, before 
January 1, 1892, causeto be built sufficient 
subways to enable the placing underground 
of all overhead electric light and power wires 
in New York city, which, in the opinion of 
the board, should be placed underground, 
and within 90 days of the completion of such 
subways, all overhead electric and power 
wires along the line thereof shall be placed 
in the said subways. 

On Monday, April 6th, the Hudson River 
Telepbore Ccmpany’s exchange offices, 
in the big marble building, Nos. 468 and 470 
Broadway, were burned out again, and the 
entire service of the city is again disabled. 
The company carries an insurance of 
$12,000. Manager Uline said: ‘*I am in 
favor of clesing up the exchange here. I 
am satisfied that the telephone company 
and the single trolley motor system can- 
not exist together in the same city. I 
have just received a telegram from President 
Davis, of the company, asking my cpinion on 
the matte: of continuing business under the 
present conditions. As I feel row I would 
advise closirg up the exchange until the new 
building is erected. But we will always be 
in danger of fire coming in on us any minute.” 
At the meeting of the common council, the 
next vight after the fire, an ordinance was 
passed requiring the Watervliet Railway to 
place guand wires over its trolley wires; a 
like one concerning the Albany Railway 
trolleys will be introduced at the next meet- 
ing. L. M.W. 

Albany, N. Y., April 11. 


PERSONAL. 


Mr. J. F. Morrison, of Baltimore, promi- 
nent in electric light circles since the indus- 
try was begun, was a New York visitor last 
week. 

Mr. Benjamin Rhodes, manager of the 
Brush Electric Light Company, Niagara 
Falls, N. Y.. was a caller at the REviEw of- 
fice last week. 

Mr. D. I. Carson, general superintendent 
of the Southern Bell Telephone Company, 
is recovering from his recent illness and is 
expected at his office in New York in a few 
days. 

Mr. O. S. Hussey, one of the many bright 
engineers connected with the Thomson- 
Houston Motor Company, came over from 
the Hub last week and paid the Revirw 
office a pleasant visit. 

Mr. Albert Lincoln Salt, of the Western 
Electric Company, and Miss Minnie Bergen 
were married in Brooklyn, April 15. Mr. 
Salt’s business associates in the Western 
Electric Company presented him and his 
bride with a handsome silver service. 

Mr. Louis Walsh, one of the most expe- 
rienced battery men of the city, formerly 
with the Daft Electric Company and more 
recently with the Crosby Electric Company, 
has accepted a responsible position with 
Messrs. Alexander, Barney & Chapin, 20 
Cortlandt street, New York. Mr. Walsh 
will be the managcr of the battery depart- 
ment of this enterprising company, und uo 
better man for the work could be four d. 








FINANCIAL. 


Closing quotations of electric stccks. trom 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. ¥ . Saturday, April 
18, 1891. New York, Boston and Wasbing- 
ton Stock Exchanges. 
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«*, It costs eight shillings, or nearly $2, 
for a three minute talk over the London- 
Paris telephone line. The enterprise is prov- 
ing a financial success. 


»*, C. F. Hoff has been granted the fran- 
chise to build a telephone line within the 
city limits of Tucson, Arizona. He will 
begin work within a short time. 


»*, The law of 1889 taxed telephone com- 
panies doing business in Indiana one per 
cent. of their gross receipts. The new law 
reduces this tax to one-fourth of one per 
cent. 

«*, The Hudson River Telephone Com- 
pany, of New York, was fined $1,873.36 
last weck by Judge Andrews for failing to 
pay personal taxes. The Westchcster Tele- 
phone Company was fined $431. 


»*, It is intended to build a telephone line 
between Zittau and Reichenberg. This will 
establish conrection between Berlin and 
Vienna, as lines already exist between Berlin 
and Zittau, and between Vienna and Reichen- 
berg, through Pesth. 


«*, A charter has been granted to the East 
Bluebill, Me., Telephone Company. The 
line will extend from Bluehill to Surry eva 
East Bluehi!l. The line will be opened from 
Bluehill to East Bluehil! as soon as the frost 
is out of the ground. 


»*, George M. Brown, for the past five 
years manager of the Southern New Eng- 
land Telephone, ia Rockville, Conn., and 
local operator for the Postal Telegraph Com- 
pany, has closed his engagement to accept 
a position in the central office at Hartford. 


«*, Mr. Charles A. Matcham, formerly 
manager of the Allentown Telephone Ex- 
change, and lately of the Lancaster, Pa., 
Exchange, has tendered his resignation and 
will accept a position with the Bell Tele- 
phone Company, of Philadelphia. 


y*, The stockholders of the Erie Tele- 
phone Company, at their special meeting in 
New York, last week, voted unanimously 
—31,000 shares being represented—to ratify 
the action of the directors with reference to 
the sale of the company’s southwestern 
division. 

«*, The stockholders of the Mexican Tele- 
phone Coupany met in New ,Ycrk last 
week and elected the following board of di- 
rectors for the ensuing year: Robert Colgate 
and O: P. Dexter, of New York, and W. F. 


Smith, F. H. Harrington, J. D. Sargent, 
Robert Bacon and J. H. Dawes, of Boston. 


»*, When the new switchboard at the 
Boston office of the New England Telephone 
and Telegraph Company is in full operation, 
the force of operators will be materially in- 
creased. The new operating room is conven- 
iently arranged, and is, altugether, one of 
the best in the country. The long distance 
portion ef the board is already in use and 
giving very satisfactory results, 


x", Tbe Mexican Telephone Ccmpany 
has submitted plans to the city council of 
Mexico city for a reconstruction of its wire 
atid pole service. It is proposed to substi- 
tule for the existing arrangements iron poles 
30 feet long, carrying cables not more than 
114 inches in diameter in certain districts, 
requiring some five miles of cables. Iu 
other districts 30-foot wooden poles may be 
used to carry not more than 16 wires. The 
municipal tax payable by the company 
for 15 years is 50 cents per pole per month. In 
addition the company agrees to carry gratis 
for the municipality a system of electrical 
tire alarms. Not later than three months 
after the approval of the contract by the 
governor of the federal district the company 
must begin to erect cables, putting up at 
least 20 iron posts ney three months. 
The new fixtures must all be in place within 
two years after the approval of the conces- 
sion. The duration of the contract is to be 
12 years from the time when the erection of 
the new fixtures is completed. 


ELECTRICAL REVIEW 


-*, The Hudson River Telephone Com- 
pany, at Albany, has had a hard time of it 
this Winter and suffered to a great extent 
from storms and other causes. The storms, 
recently, did about $15,000 damages to the 
wires and poles of the company. Just a lit- 
tle while previous to that an electric current 
that did not belong there got into the switch- 
board and did about $3,000 damages, and 
previous to that two severe storms of sleet 
and wind and snow did several thousand 
dollars’ damage. 
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Telegraph and Telephone Interests in 
Pennsylvania. 

The annual report of Secretary of In- 
ternal Affairs T. J. Stewart, on railroads, 
canals, telegraphs and telephone companies 
in the State of Pennsylvania, has been issued. 
The telegraph and telephone companies re- 
port a capital of $94,588,822, and a floating 
and funded debt of $15,902,424. The entire 
cost of the lines and equipment is placed at 
$4,346,836. 
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More About the Working of the London- 
Paris Telephone Line. 

The telephone line between London and 
Paris was opened for public service on the 
first of the month. There are at present two 
offices in London, one in Threadneedle street, 
close by the Stock Exchange, which is ex- 
pected to provide many customers for the 
service, and one at thé general post office. 
Very shortly a third public pay station will 
be opened in the West End, near Charing 
Cross. This and the post office station will 
give permanent service, so that London and 
Paris can talk together at any time, day or 
night, Sunday or week day. 

The charge for conversation is eight shil- 
lings ($2) for three minutes. Not morethan 
two consecutive conversations will be allowed 
to any customer if other applicants are wait- 
ing at any of the offices to use the telephone. 
Those who desire to speak directly to Paris 
from their offices or residences in London 
will be provided by the post office with the 
necessary Wires and apparatus at a certain 
fixed rental, varying with the length of line 
required to be built from the central office. 
These private wire renters will pay the same 
charge for conversations, and wil] take their 
turn in securing communication in the same 
manner as those who go direct to the pay 
stations. 

On the day before the opening of the line 
to the public, invitations were sent to va 
rious merchants and members of the Stock 
Exchange and beads of city houses to make 
a trial of the service free of charge. These 
invitations were accepted in great numbers, 
and all day long messages were passing to 
and fro between thetwo capitals. Consid- 
erable pains have been gone to in providing 
a sound proof cabinet for the users of the 
telephone to sit in when speaking. Numer 
erous experiments were made and, finally, a 
booth was constructed with the sides lines 
with sheet lead and doe-bair. This lining 
effectually deadens all vibrations and nota 
sound can be heard outside. The speaker is 
hermetically sealed in the booth by a padded 
door edged with india-rubber. As soon as 
he takes his seat at the telephone an incan- 
descent lamp is lighted. the connection being 
made by the-seat. The only drawback to 
the comfort of this booth is that it is entirely 
unventilated, but this difficulty can. no 
doubt, easily be overcome. There is a pane 
of glass in the door of the booth so that the 
official in charge can sez the customer at 
the telephone, though unable to hear bim. 

It is said that the sound of the voice is not 
heard so clearly at the Paris end as in Lon- 
don. A number of experiments were made 
on this feature, in which it was clearly 
evident that there was a notable difference 
in the volume vf sound arriving at the Paris 
end to that observed in London. This is 
accounted for by the influence of the cable, 
which is about one-third of the total distance 
nearer to London than to Paris. Although 
this fact may partially account for the dif- 
ference in reception at the two ends of the line, 
we incline more to the belief that the reduc- 
tion in the volume of sound observed in 
Paris is principally due to the length of 
underground line in that city. This line, as 
stated in the article published in a recent 
issue of the Review, is four miles and a 
half long, and unless the electrostatic capac- 
ity is very low, it would, undoubtedly, tend 
to deaden the trausmission from London to 
Paris. It would be very interesting to know 
the exact electrical conditions of this portion 
of the line. 

An interesting piece of testimony as to the 
excellent working of the new line is afforded 
by residents of Paris who have long been 
accustomed to use the line between Paris and 
Brussels. They state that the hearing by 
the London line is far superior to that by 
the Brussels one, which is 100 miles shorter 
and goes overhead the entire distance. 


Portable Electric Lamp for Street or 
Lawn Uses. 


We illustrate herewith a device designed 
by H. H. Carpenter, of Chicago, IIl., in- 
tended for street or lawn lighting at points 
where an electric lighting current is not ac- 
cessible. The device comprises, as will be 
understood from an inspection of the en- 
graving, a case or stand provided with 
shelves, upon which a series of secondary 
battery cells may be mounted, and carries a 
bracket, to which is secured an incandescent 
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lamp. The device is coutrolled by a time 
switch so that the circuit may be closed 
and the lamp lighted at apy desired hour. 
The case is provided with a door in which is 
arranged a bull’s-eye, through which tbe 
clock may be seen when the door is closed. 
The apparatus when completed weighs about 
200 pounds, which gives it sufficient stabil- 
ity for the purposes for which it is designed. 
ee 


Office Change. 


The rapidly increasing business of the 
Chicago branch house of the B. F. Sturte- 
vant Company, of Boston, has necessitated 
its removal to new and much larger quarters 
at 16 South Canal street, Chicago, where an 
entire new building furnishes ample accom- 
modations for the large stock of blowers, 
exhausters, heating and ventilating appara- 
tus, portable forges and steam engines. 

This branch will remain under the energetic 
control of Foss & Noble and will form the 
headquarters for the trade of the Middle and 
Western States. The stock will be greatly 
increased in order to provide for immediate 
shipment in all cases, and a corps of experi- 
enced engineers will be maintained for esti- 
mating upon and installing plants for heat- 
ing, drying, ventilating, etc. 


The International Electrical Exhibition 
at Toulouse, France, will open May 15 
and continue until September 15. 








The Massachusetts House Committee on 
Manufactures reported separate bills to 
permit the towns of Wakefield and Hudson 
to install systems of municipal! lighting. 


April 25, 1891 


The Introduction of Drugs into the 
Human Body by Electricity. 





READ BEFORE THE PHILADELPHIA ELECTRO- 
THERAPEUTIC 8)CIETY, THURSDAY EVEN- 
ING, FEBRUARY 12, 1891, BY FREDERICK 
PETERSON, M.D., CHIEF OF CLINIC, NERV- 
OUS DEPARTMENT, VANDERBILT CLINIC, 
COLLEGE OF PHYSICIANS AND SURGEONS, 
NEW YORK. 

It is with some degree of diffidence that I 
have ventured to accept the kind invitation 
of the former president of your society to 
read a short paper upon the subject of Elec- 
tric Cataphoresis, for the reason that I have 
already written about all that I know con- 
cerning it, and that I already find myself 
placed, with many of my good friends, 
among hobby riders. Just as some of them 
are designated, or at least in danger of being 
so-called, Apostoli cranks, vacillus cranks, 
hydrotherapeutic cranks, and the like, so I 
have begun to hear faint whisperings of a 
similar term applied to myself in connection 
with anodal diffusion. ButI wish to shun 
the imputation at once, by stating that itis not 
a panacea for all human ills, that, indeed, it 
is useful in only a few conditions of the 
human system. Presuming, then, that its 
limitations as a therapeutic agent are many 
it is in order to speak of it first historically 
and then practically. 

While the diffusion of solutions through a 
membrane by the anode, and of the sarcous 
substance of the muscle from the anode to 
the cathode, had been known to electricians, 
the earliest investigation of its power to drive 
drugs through the human skin was made by 
Richardson in 1859 with morphine, aconite 
and chlorofurm. Nothing further was writ- 
ten until 1886, wheo Wagner, Adamkiewicz, 
Lumbroso, Matteini and others, re intro- 
duced the subject in connection with cbhloro- 
form. Corning and Reynolds made some 
experiments later with cocaine solutions upon 
the anode. 

My own trials have been conducted since 
1838, and the results published from time to 
time since then. (Electric Cataphoresis as a 
Therapeutic Measure, WV. Y. Medical Journal, 
April 27, 1889. Note ona New System of 
Exact Dosage in the Cataphoretic Use of 
Drugs, N. Y. Medical Journal, November 
15, 1890. Farther Studies of the Therapeu- 
tics of Anodal Diffusion, V. Y. Medical 
Record, January 31, 1891.) Thedrugs made 
use of have been cocaine,chloroform,menthol, 
aconitia, onabain, strophanthin, carbolic 
acid, strychnine, succinimide of mercury, 
corrosive sublimate, iodol, iodide of potash, 
helleborin and the citrate, benzoate and 
chloride of lithium. Within a very short 
time experiments have been carried on by 
Cagney, of London, Giirtner, of Vienna, and 
Edison in this country, with the results of 
all of which you are doubtless familiar. 

When my first paper was read before the 
section in theory and practice of the New 
York Academy of Medicine, the cataphoretic 
power of. the galvanic current was still so 
little understood that considerable incredul- 
ity, if not positive disbelief in the existence 
of such a power, was manifested by some 
who participated in the discussion. But so 
much has been accomplished since then, 
that there is no longer any doubt as to the 
actual diffusioa of drugs in solution through 
the skin and into the subcutaneous tissues 
by the galvanic anode, and it only remains 
to be established what actual therapeutic 
value over and above any other means of 
administration this particuiar method may 
possess, and to what disorders it may be es- 


pecially applicable. 

One of the reasonable criticisms has been 
that even if drugs were diffused as stated, 
exact dosage was impossible; but this is no 
longer a valid objection, since, very recently, 
it has become possible to make the doses ac- 
curate and certain. 

A number of electrodes have been devised 
for cataphoretic purposes, some of them 
quite complicated, like those of Adamkie- 
wicz, Munk and my own. But these are 
now no mg on necessary. The cataphoretic 
electrode should be very simple—an ordi- 
nary metal one, either with or without a cov- 
ering of cloth or sponge. Electrodes of tin 
are the cheapest, and the oxides may be 
easily scraped off when they collect. Gold 
or platinum would be better, but are very 
expensive, about equally so. 
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The ordinary sponge electrodes may be 
employed with solutions, such as those of 
lithium, iodide of potash, iodine and the 
like, where precision in dosage is not re- 
quired; the plain metal ones, however, for 
the more careful administration of medica- 
ments like cocaine, aconitia, strychnine avd 
helleborin. A narrow rim of rubber around 
the metal serface is needed to prevent evap- 
ration. A disk of cotton cloth, or tissue or 
blotting paper, may be cut to fit the metal- 
lie surface, and upon this is dropped any de- 
sirable quantity of the drugin solution. The 
vet disk of paper is next the skin and pre- 
vents burning. 

It is sometimes useful to prepare the skin 

little before treatment, by rubbing with 
ther, to dissolve out the oil globules. The 
inode being applied with the drug, the cath- 

le may be placed anywhere upon the sur- 
face of the body and a current of any endur- 
ble strength turned on. The stronger the 
irrent the speedier the effect. 

Besides the use of these simple electrodes, 

t is often desirable to make more extensive 
pplications over wider areas. If, for in- 
tance, it were wished to diffuse a solution 
f lithium about a large joint like the knee, 
sufficiently large strip of zinc is covered 
ith sponge or cloth, saturated with the so- 
ition, tied around the extremity, to be then 
ynnected with the anodal rheophore. For 
ffusioa through the whole body a bath-tub 
used, one either constructed for the pur- 
se or any ordinary bath-tub. The com- 
1on bath-tub of our houses is readily con- 
rted into an anode by placing a large sheet 
f zinc on the bottom and connecting it with 
n insulated copper wire. The sheet of zinc 
then covered over with a board to prevent 

s contact with the body. When the patient 
; immersed in the bath, he merely keeps one 

m out to grasp the cathode and the circuit 

made. 

These are in brief the means by which 

rugs-are introduced into the body, and it is 
lear that any soluble agent may be em- 
loyed in some one of the ways described. 
[he poisonous medicaments, which are to 
administered in accurate doses, are kept 
ither in solution (cocaine 10 to 20 per cent., 
ielleborin one per cent.), or disks of filter- 
ng paper impregnated with solutions and 
iried, and containing a known quantity of 
he remedy, are kept on hand for the pur- 
3e. Such cataphoretic disks may be made 
y any pharmacist. (Otto Boeddiker, phar- 
iacist, 564 Sixth avenue, New York, makes 
hem for my use). 

As regards now the therapeutical advant- 

wes of anodal diffusion, it would seem as 
hough it had its widest applicability in 
ialadies of the skin and mucous mem- 
ranes, or of immediately subjacent tissues ; 
ut, of course, it may given a much 
reater scope in conjunction with mineral, 
ntiseptic and alterative baths, which is a 
‘roblem for the investigations of others in 
he future. 

Dermatologists have already evinced con- 
ideradle interest in the subject, but I have 

» doubt that the rhinologist, laryngologist 
ind gynecologist, who have so much dealing 

ith mucous membranes, will, in the 

purse of time, avail themselves profitably 
\f a power which promises so largely. 

Surgeons have employed it frequently 
ind successfully for local anesthesia in 
minor surgical operations. 

The physician cannot fail to take up the 
particular line pointed out by Edison, and 
nake use of local applications by means of 

ponges, or generally by means of baths, 

)r the purpose of influencing local and sys- 
emic affections, like gout and rheumatism. 

I was led myself into making a study of 
lectric cataphoresis by my own work in a 
neurological line, and my first experiments 
were conducted with a view to relieving 
pain. I received the suggestion after vainly 
‘:ndeavoring to combat severe supraorbital 
icuralgias in several patients. All known 
appliances and agents of the healing art had 
b:en ineffectual, blistering, electricity, aco- 
nitis and the progressive series of narcotics 
cad anoJdynes, which generally terminate with 
the morphine habit. One of the patients 
had suffered from morphine inebriety for 
i year, but had recovered from that with her 
supraorbital anguish unassuaged. I found 
that 10 to 20 per cent. solutions of cocaine 
on the anode gave absolute relief in these 
cases for from 4 to 10 or 11 hours, and with- 
out constitutional effects of any kind. A 
deep analgesia was produced in the area cov- 
ered by the anode. No doubt constitutional 
effects would ultimately result by indefinite 
continuance of the application. 

Since that time I have made it a point al- 
ways to use the cocaine solution in any sort 
of superficial pain in which I think the 
anode to beof advantage. The method does 
not mitigate neuralgic pains which owe their 
origin to lesions far back of the point to 
which the electrode is applied, as in disease 
of the Gasserian ganglion, or the idiopathic 
neuralgias of central origin ; and it is bere 
that cocaine cataphoresis has an actual diag- 
nostic significance. If the pain is relieved by 
the treatment, the lesion is in the immediate 
neighborhood or peripheral to the angsthet- 
ized area, and this would furthermore sug- 
gest the possibility of permanent cure by 
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neurectomy. This idea of the diagnostic 
value of cocaine cataphoresis is Dr. Starr’s, 
and it has some sort of corroboration in a 
case of intense supruorbital neuralgia which 
I lately saw with him. A 20 per cent. solu- 
tion of cocaine, used with a strong current 
for a considerable period of time, did not 
diminish the paroxysms of pain in the least. 
A few days afterward neurectomy was per- 
formed, and this also had no effect upon the 
neuralgia. 

Cocaine employed in this way does not 
cure neuralgias of peripheral origiv. All 
that is claimed for it is that it gives relief 
without producing constitutional effects, 
and is, therefore, superior to any narcotic 
given internally, and to any other local ap- 
plication. 

Other local anxsthetics are chloroform, 
aconitia, onabain, strophanthin (Arnaud’s), 
helleborin, menthol and carbolic acid. 

Chloroform causes a dermatitis, and 
should be used only when counter-irritation 
is desired in conjunction with a transitory 
anesthesia. I have employed chloroform 
cataphoresisin one case of cervical neuralgia 
with good effect. Helleborin and aconitia I 
have also used successfully, but the latter, 
while it gives rise toa deep analgesia, also 
causes painful smarting and burning, unless 
combined with a cocaine solution. 

While my experience with the method 
has been chiefly in neuralgias of superficial 
nerves, I have not failed to give it a trial in 
other conditions where it seemed to be exped- 
ient. [have been usingcocaineand helleborin 
with the anode in two cases of tic convulsif 
of late, placing the electrode over the trunk 
of the facial or one of its branches. What- 
ever may be the explanation of its effect, 
these cases certainly show very great improve- 
ment and a remarkable diminution of 
the spasm after each application, such 
as was not obtained from the employment of 
the electric current alone. In cuse of ble- 
pharospasm, cocaine cataphoresis practiced 
near the outer angle of the eye produced a 
very marked change in the extent and fre- 
quency of the movement. I have no doubt, 
however, that the results would be better 
still if we had some drug to use with the 
anode which would act upon motor nerves 
in the same way as the local anesthetics act 
upon sensory nerves ; if, in other words, we 
had some trustworthy local paralytic. 
Atropia and curarin do not seem to answer 
the purpose. 

There can be no doubt that the effects of 
the galvanic current upon nutrition are in 
part due to the cataphoretic transferof mole- 
cules of protoplasm and liquid from one cell 
to another, or from a cell toa capillary ves- 
sel in the path of the anodal stream, and 


New Electric Cigar Lighter. 

The illustration presented herewith shows 
a new type of electric cigar lighter manufac- 
tured by the Barr Electric Manufacturing 
Company, 17 and 19 Broadway, N.Y. The 
device is simple in construction and not high 
in price. The body of the lighter is a bi- 
chromate cell, the zinc being plunged into 
the solution by pressing down on the knob, 
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Exvectric LIGHTER. 


as shown in the cut. A platinum wire is 
heated to incandescence by the passage of 
the current and is protected from injury by 
the little shield shown in front. The lighters 
are soaked with alcoho] and are ignited by 
being brought in cofitact with the platinum 
wire. 


Metal Covered Tubes of the Interior 
Conduit and Insulation Company. 





We illustrate on this page a new form of 
the well-known interior conduit made by 
the Interior Conduit and Insulation Com- 
pany, of this city. The company has been 
frequently called upon to furnish a metal 
covered tube for decorative purposes, extra 
protection against mechanical injury, abso- 
lute fireproofing and protection against the 
deleterious elements of cement. Fig. 1 illus- 
trates the metal covered tube. The interior 
tube is drawn through a die and an outer 
covering of either brass, steel or iron drawn 
upon it, fastened and securely sealed by an 





Fic. 1.—Metat CoverReD TUBE FOR ELECTRIC WIRES. 


since the diffusion takes place more readily 
and more quickly in direct proportion to the 
current strength, it behooves us to employ 
as many milliamperes as feasible in our gal- 
vanization of the atrophied and paralyzed 
extremities of poliomyelitis, chronic neuritis 
and peripheral nerve trauma. Moreover, 
there would seem to be a possible advantage 
in the use of nutritive emollients in conjunc- 
tion with the labile application of the anode 
to the atrophied member, just as they have 
been combined from time immemorial in the 
exercise of the aliptic art (massage). (‘‘ The 
Aliptic Art,” by Frederick Peterson, M. D., 
Philadelphia Medical News, August 11, 1883.) 


ingenious lapping of the seam, The tubes 
are joined together by screw couplings. In 
order to guard agaiust any liability of moist- 
ure or condensation providing a leak to the 
outer covering of the tube, a pliable washer 
is inserted between the two abutting ends of 
the tube as shown in illustration. Fig. 2 il- 
lustrates two separate tubes covered with one 
piece of metal drawn on as the oneabove de- 
scribed. This double tube will be made in 
sizes one-quarter and five-sixteenths inch 
inside diameter, and will be found useful as 
a substitute for moulding, and for exposed 
work. 





Fie. 2.—DovusLe Tubes, METAL COVERED. 


As a last word, let me say that while the 
constant current. has proved so useful to the 
medical profession for diagnosis, for stimu- 
lating nerve and muscle, for electrical endos- 
copy, for cauterization, we must not neglect 
its cataphoretic property, by which remedial 
agents are diffused through the tissues and 
fluids of the body to improve nutrition, to 
produce anesthesia, to relieve pain, to de- 
stroy germs, to modify, morbid processes, 
and to make soluble chemical combinations 
with deleterious substances which frequently 
collect in the organism. 


..»- The dam to the Western Union 
Telegraph lines in Massachusetts by the last 
storm was something unprecedented. In 
certain sections in the western part of the 
State there are miles of poles still lying flat 
on the ground and the wires are in an almost 
inextricable snarl. The work of repairs is 
being pushed as rapidly as possible, but it 
will take weeks of time and thousands of 
dollars to put the wires back into the same 
condition as before the storm. 





The Position of Copper. 

“‘ The deliveries of copper in England and 
France during March,” says the Pall Mall 
Gazette, ‘‘ although 1,500 tons less than in 
the same month of 1890, exceeded the total 
supplies, the former being 9,962 tons and 
the latter 9,284. The stocks are now. re- 
duced to 58,353 tons, as compared with 91,- 
988 tons a year ago. We have reached 
about the normal level, the present amount 
being aes under that of three years ago. 
America has been shipping copper to Europe 
lately, but if the large home demand for the 
metal which was experienced last year is re- 
newed this Spring, as is quite expected, these 
shipments will cease. e consumption for 
electrical purposes in this country is also 
sure to be large, but it remains to be seen 
how far that may be set off by the decreased 

uirements for other industries, notably 
ship building, which is not nearly so active 
as it wasa yearago. The present price of 
copper at £58 per ton compares with £48 15s. 
a year ago and £89 15s. two years ago.” 
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.... Cable rates to Australia will be re- 
duced 50 per cent. May 1. 


..+. The Northern Pacific Railroad Com. 
pany operates about 1,800 miles of telegraph 
lines. 


..+. The semi-annual dividend of the 
Commercial Union Telegraph Company has 
been reduced from five to three per cent. 


..-+ The Pacific Postal Telegraph Com. 
pany will this week move into its new and 
handsome building on Market street, San 
Francisco. 


...- The Michigan Postal Telegraph Com- 
pany is reported to have sold its lines in 
Michigan to the Postal Telegraph Cable 
Company for $60,000. 


..+. The Postal Telegraph Company’s 
three wires have been stretched along the 
new road to Sumas, Wash., and the Cana. 
dian Pacific road is building a line to meet 
it there. 


..+. The Commercial Union Telegraph 
Company have opened new offices in Thom- 
aston, Damariscotta, New Castle, Warren, 
Woolwich, Waldoboro and Rockland, and 
expect to extend their lines to Belfast, Me. 


..-» The annual election of the Atlantic 
Postal Telegraph Cable Company was held 
in New York April 14, and resulted in the 
election of A. B. Chandler, president; W. 
H. Baker, vice-president; E. E. Platt, treas- 
urer; J. O. Stevens, secretary. These four 
officers and T. L. Cuyler constitute the 
board of directors. 


. Ata meeting of the Asiatic Society 
of Bengal, at Calcutta, a piece of cable was 
exhibited showing that the India rubber 
covering had been. pierced by a blade of 
grass. The piercing was so complete and 
the contact with the copper core so perfect 
that ‘‘dead earth” was produced and the 
efficiency of the cable destroyed. The spe- 
cies of the grass, owing to its dried up con- 
dition, could not be determined. 


.... The Postal Telegraph Cable Com- 
pany wants to build a line on the road-bed of 
the Norfolk and Western Railroad Com- 
pany, in Prince George County, Va. A 
commission appointed by Judge Rives, of 
Petersburg, decided April 16 that the tele- 
graph company might run its line on the 
north side of the railroad track and pay $200 
damages. Exceptions have been taken by 
counsel for the railroad company, and the 
case may get into the United States Supreme 
Court. 

2° = e —__ 
Electrocution News. 


Justice Calvin E. Pratt of the Supreme 
Court on April 16, denied the motion fora 
stay of the execution of Nicola Trezza, 
pending an appeal from the decision of 
Judge Moore of the Court of Sessions, 
Brooklyn, refusing to grant a new trial to 
the Italiancriminal. His counsel, ex-Judge 
Abram H. Dailey, says he has discovered 
new evidence that Trezza shot Alexander 
Salvano in self-defense. 

Justice Pratt in his opinion says that the 
court before which the case was tried was 
the proper tribunal to pass upon the question 
of any new evidence that might have been 
discovered. 

Mr. Dailey will move in some other court 
for a stay, and if he does not succeed in 
securing delay, he proposes to make an ap- 
peal to Governor Hill tor a reprieve for his 
client. 

Warden Brush, of Sing Sing Prison, was 
served with papers last week staying the 
execution of Charles McElvaine, the mur- 
derer. The stay was issued by Judge La- 
combe of the United States Circuit Court. 
The papers in the case are returnable April 


Warden Brush said that everrtbing was 
in readiness for the execution of Trezza this 
week, and that if he received no notice of a 
stay in Trezza’s case by Saturday, he would 
send out the required notices to those who 
are to witness the execution. 











* * Up to March 1, 1891, there had been 
built in the United States 2,852 miles of 
electric railway. 

* * The first open car trip on the Jamaica, 
L. I., Electric Railway was made April 13, 
the car being No. 20, a handsome new one. 

* * First Steps in Electricity ” is the title 
of a recent book. Stepping on a live wire is 
one of the ‘‘last steps,” isn’t it ?—Boston 
Post. F 

* * A company with a capital of $35,000 
has been organized to build an electric street 
railroad to connect the villages of Waverly, 
Sayre and Athens, N. Y. 





* * A telegram from Mansfield, Ohio, says 
that the electric street railway of that city 
has changed hands, the bondholders of New 
York selling out to a local company. 

* * Transactions of the American Institute 
of Electrical Engineers, for April, 1891,” 
contains Mr. J. J. Carty’s paper on ‘‘ Induc- 
tive Disturbances in Telephone Circuits.” 

* * Mr. Frank B. Tracy, son of the 
Secretary of the Navy, has charge of the 
New York department of the Thomson 
Electric Welding Company. He is a thor- 
ough business man. 

* * California cities cannot grant franchises 
to electric railroads, and the legislature is un- 
willing to change the law unless the com- 
panies desiring franchises will agree to use 
the storage battery system. 

* * The West Side Power Company, of 
Minneapolis, Minn., will construct a large 
addition to the big plant at the foot of Third 
avenue north. The addition will be of brick 
and stone, 95x48 feet, and two stories in 
height. It will cost $10,000. 


* * The Winnipeg,. Man., council last 
week accepted the proposals of the Street 
Railway Company to establish an electric 
system 12 mileslong to be completed in 18 
months, the company being given extension 
of the franchise for 25 years. 

* * Deputy Sheriff Finn, of New York, 
has received another attachment against the 
United Electric Traction Company, of No. 
115 Broadway, for $60,125, granted by 
Judge Patterson, of the Supreme Court, in 
favor of Elizabeth S. Maitland on 21 prom- 
issory notes made between July 31 and 
November 17, 1890. 

* * The street railways of St. Louis, Mo., 
carried 17,546,415 passengers during the 
three months ending March 81, 1891, and the 
cars made 1,106,048 trips. This is an in- 
crease of 3,680,074 passengers ard 107,439 
trips over the same period in 1890. The es- 
timated cash receipts for the first three 
months of 1891 at five cents. per trip, were 
$877, 270.75, an increase of $184,003.70 over 
the same quarter of 1890. 

* * Mr. Robert Grimshaw, general editor 
of the trades department of Funk & Wag- 
nalls’ Standard Dictionary, being desirous 
of making as complete as possible his list of 
mechanical and industrial terms, requests 
manufacturers of machinery and tools hav- 
ing important parts not found on those of 
other makers, or the names of which are not 
yet in general use, to send the name, defini- 
tion and use of each such part to him at 115 
Bible House, New York city. 


* * At Jersey City, N. J., the Sub-Surface 
Electric Company, to operate in Jersey City, 
Hoboken and New York, with a capital of 
$2,000,000, to acquire and dispose of letters 
patent relating to machinery, apparatus and 
devices for use in or connection with the 
operation of railway cars by electric power; 
or in lighting, heating, driving fans or the 
propulsion of lifts or elevators. The incor- 
porators are William McMahon, Rahway; 
Herbert Knight, Brooklyn, and Bernard 
Lande, New York. 
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Cartwright Electrical Specialties. 

We illustrate on this page several special- 
ties invented by D. J. Cartwright and manu- 
factured by J. S. Potter, 9 Quincy Row, 
Boston.. A new waterproof socket made for 
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“Shocks and Sparks.” 

{From the Albany Journal.] 
The ExectricaL Review calls Kate 
Field’s Washington ‘‘one of our brightest 
coutemporaries” and its editor ‘‘ one of the 





Fies, 1, 2 AND 3.—CARTWRIGHT WATERPROOF SOCKETS. 


Edison, Thomson-Houston and Westing- 
house lamp bases, is shown in Figs. 1, 2 and 3. 
This socket is claimed to be absolutely 
waterproof, durable and cheap. Fig. 4 
shows a three wire porcelain cleat. The 
cleats for a circuit are all put up and then 
the wire is run through. All these devices 
have been patented by Mr. Cartwright and 
are made of the best vitrified porcelain. 
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Making the Wires Safe. 

An officer of engineers of the Prussian 
Army has discovered a simple device by 
which all danger from falling electric wires 
can be avoided. It consists of a spiral 
spring attached to the top of the pole or 
other support for the wire. When the wire 
breaks, the recoil of the spring shuts off the 
current, and the wire falls dead to the 
ground, bereft of its dangerous fluid. Ger- 
mans have always been famous for their 
management of fluids of all kinis. In this 
case, however, it seems doubtful whether 


the spring would recoil quickly enough to 
shut off the current before it has time to do 
any damage. When it comes to a go-as-you- 
please race between a spiral spring and an 
electric current, most people would prefer 
to bet their money on the electricity. Still, 
the German’s idea is a good one and well 
worth trying.—Boston Globe. 


—__ -—- 


In Hungary the principal railway com 
pany is conducting experiments in train 
lighting by electricity. Eight cars have been 
fitted up, accumulators of the Tudor type 
being employed to furnisb current. If the 
experiments are successful the system will 
be applied to all trains. Thisis a branch of 
electric lighting that has not made great pro- 
gress in this country, but we hope yet to see 
the day when none other but electric-light 
shall be used on all our railroad cars. 





- * 
Perret ELectric Horst, 


mo-t brilliant of women.” No one doubts 
: “ Me 

that; but the query is: How do Kate Field 

aud Washington come under the province of 
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Fig. 4.—CArRTwWkigut THREE WIRE 
PoRceLAIN CLEAT. 
electrical review? Is one shocking and does 
the other give out spark-? 
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Perret Single Reduction Electric Hoist. 


The introduction ef the Perret slow-speed 
multipolar motor a year or so ago marked a 
progressive event in the history of electric 
power, and the remarkable success attained 
by this motor has resulted in overthrowing 
the general opinion which at that time pre- 
vailed, that slow-speed multipolar motors 
were impracticuble. ‘These motors have 
since been applied to almost every conceiv- 
able kind of work requiring single reduction 
or direct gearing, and have proved a decided 
success in every instance. We illustrate 


above an electric dock hoist brought out 
several months since by the Elektron Mapu- 
facturing Company. This isa piece of ma- 
chinery wheresingle reduction is particularly 
desirable on acccunt of the saving in space, 
noise, friction and consumption of current. 
The motor is a 15 horse power Perret multi- 
polar. making 450 revolutions per minute, 
veared by a gun metal pioion to a 88 inch 
gear on the drum shaft of hoist. The drum 
is one foot in diameter, giving a speed on 
hoisting rope of a little over 200 feet per 
minute. 

The motor is shunt wound and drives the 
gear wheel ata constant speed, which may 
be increased if desired by the introduction of 
resistance in the field circuit. By depress- 
ing the hand lever the hoisting drum is 
forced against a friction device revolving 
with the gear wheel and lifts the load, its 
speed varying with the pressure on the lever. 
To lower the load the foot lever is depressed 
and the hand lever raised. The whule ma- 
chine is very compact aod simple and is built 
to stand rough dock usage. The motor is 
waterproof and has all the latest improvements 
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A Speechless Phonograph. 

There is a certain class of people which is 
always ready to decry the merit of a great 
discovery or invention because some imagi- 
native mind had, at a prior time, conceived 
the result possible and prophesied its ulti- 
mate accomplishment. For example, Bell’s 
invention of the telephone to this clats ap- 
pears fully anticipated in the experiment of 
Philip Reis or ina description of a similar 
arrangement to that employed by Reis which 
was published, long prior to Reis’ experi- 
ments, in an obscure German newspaper. 
So there is now going the rounds of the 
scientific press the following detraction from 
the honors fully due Edison for the phono- 
graph : : 

When the phonograph was invented by 
Mr. Edison, we fancied, says the St. Louis 
Republic, that we had at last discovered 
something new underthesun. ‘‘ Surely,” 
we said, ‘‘the phonograph at least is new.” 
We imagined that nothing like it had ever 
been dreamed of before. But there is where 
we were wrong again. Something almost 
exactly like it was invented when Edison 
was barely out of his cradle, and more or 
less dim premonitions of the modern marvel 
haunted the minds of men centuries ago. 
In the year 1859, the famous Abbé Migne 
read a paper before the British Association, 
describing an instrument called a phonauto- 
graph, which had but a short time before 
been invented by a young Frenchman, M. 
E. L. Scott. 

The following is a quotation from the 
Abbé’s paper, and may be found in the 
transactions of the British Association for 
the year mentioned above : ‘‘ The phonauto- 
graph consists of a tube enlarged at one end 
in the same manner as a trumpet, in order 
to concentrate the sounds which are conveyed 
through it to a thin membrane tightly 
strained over the other end of the instru- 
ment. This membrane carries affixed to it 
an excessively light stylus or pencil, which 
is put in motion by every vibration produced 
by the action of the voice upon the mem- 
brane, Behind this stylus isa band of paper 
covered with lampblack, which is unrolled 
by clockwork, and as this band passes along 
the point of the stylus, traces are left in the 
lampblack of all the curvilinear and rectilin- 
ear movements originating in the vibrations 
of the membrane, thus producing in its own 
peculiar characters a faithful reproduction 
of the sounds.” 

This quill-driver of a wild Western news- 
paper is gifted with double vision—or more 
exactly speaking—mental astigmatism. The 
Abbe’s work was very clever so far as it 
went; he showed a high order of ingenuity in 
recording the sound waves, but it did not 
occur to him that the record might be em- 
ployed to reproduce the sounds themselves. 


_ That leap of the imagination which bore the 


divine imprint of genius was made by 
Thos. A. Edison—one flash of thought and 
it was done. If we are not mistaken, in the 
Smithsonian Institution, at Washington, there 
is an instrument which is a practical embodi- 
ment of the Abbe’s ideas and which was there 
long before the phonograph was born. But 
all the heavy scientific minds which pon- 
dered over iti—and some minds which, like 
that of Joseph Henry, were accompanied by 
equally heavy intellects—never thought that 
if the crank were only turned backward 
speech might be reproduced. 

It has been pertinently remarked that & 
century of Reis could not produce the 
speaking telephone ; it is equally true that 
a century of the Abbe could not make the 
phonograph talk. All honor to the man 
who does something practically useful. 
Purely scientific work is highly useful ; it 
clears away the underbrush and enables 
principles to be more clearly understood; 
it removes the cobwebs which cloud the 
mind of a pioneer investigator and allows 
the light of truth to dawn upon him. The 
scientist wrests her most bidden secrets from 
dame Nature. and is, in a high sense, a bene- 
factor of the human race; but the inventor 
who applies the abstract knowledge thus 
obtained to promote our creature comforts is 
equally worthy of our gratitude. 


A story of unusual power and strange plot 
begins in the May Cosmopolitan, and wilb 
run through three numbers. Two other 
pieces of fiction will attract attention, two 
real war stories, by men who have been in 





the thick of the fight. One is by Archibald * 


Forbes, the famous war correspondent, and 
the other by Albion W. Tourgee, author of 
“The Fool’s Errand.” 
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OUR ST. LOUIS LETTER. 


A Representative of the Great Western 
Electric Supply Company was in the city 
recently, looking around for a good location 
for the branch they intend to establish here. 

The Emerson Electric Company are taxing 
their capacity to the utmost, trying to fill 
orders. They have brought out some new 
specialties this week which they are placing 
on the market. 

The Columbia Incandescent Lamp Com- 
pany are getting out their new street railway 

imp. . They have already placed it on sev- 
al of the St. Louis lines and have two rep- 
sentatives introducing it in the West and 


south, 
The Bell Telephone Building is now com- 
leted and the general offices have already 
»n moved in, though Mr. Durant, general 
,anager, thinks it will be some time before 
> whole system will have been trans- 
rred. 
About a Week ago the Chouteau avenue 
inch of the Lindell railway completed its 
e to Forest Park. On one of the cars of 
s line has been placed an air brake for ex- 
rimental purposes. Used in connection 
th it is a whistle, which takes the place of 
song. Both air brake and whistle are 
rking very satisfactorily. 
The Mayor vetoed the bill allowing the 
uthern Railway (electric) to extend its line 
ng Broadway to Washington street, his ob- 
tion being that the overhead wires would 
erfere with thestreet traftic which isalready 
idered by the Broadway (cable) line. In 
w of the fact that there is at present on 
rt of the proposed extension an overhead 
re, which is used by the Union Depot 
ilway, his reasoning is hardly consistent. 
The Southern Electrical Supply Company 
ve received two large orders for wire from 
xas and Iowa. They have recently issued 
atalogue which is one of the most complete 
electrical supplies out. Mr. McKinlock 
ives this week to join his brother in Chi- 
go and together they intend to make the 
rcuit of the recent consolidation into the 
antral Electrical Supply Company. They 
e thinking of establishing a branch at Lin- 
In, Neb. 
The St. Louis Electrical Supply Company 
ports a very brisk business. ‘They are just 
eparing to place a new alternating current 
namo on the market. They intend to 
inufacture it here in St. Louis. They 
ve secured the construction work on the 
w Chemical Bank Building, and have just 
ed their order for the Waco, Tex., electric 
iilway, furnishing all the supplies and wire. 
bey are also handling the goods of the 
merson Electric Company and report a 
isk demand. 
The Western Union Telegraph Company are 
pidly moving into their new quarters on 
‘ine street, between Fourth and Fifth streets. 
he work of transferring their wires has 
en a very tedious one and has taken over 
o weeks, The building will be fitted up 
ith a most complete plant necessary for the 
rrying on of their business and will con- 
t of 19 generators, of which two are of 
e volts, two of 30 volts and 15 of 70 volts 
wer. These generators will take the place 
the present battery system, which has 
»ved too cumbersome for the present large 
rvice. The generators will be driven by 
o 15 horse-power engines, while a 30 horse- 
wer engine will be used for the dynamo, 
hich supplies the 450 incandescent light 
cuit. Their pneumatic tube service to the 
erchants’ Exchange has already been laid. 
ith it messages can be sent from the Ex- 
inge tothe telegraph office iu five seconds. 
operate the tubes two small engines have 
-n installed in the basement. The ground 
or is given over to the general offices, as is 
» the second floor. The Western Asso- 
ited Press will occupy the third floor, 
hile the operating rooms will completely 
ke up the fourth floor. The building 
ed is not a new one, being formerly known 
the Lucas Building, but it has undergone 
+h changes and improvements as to present 
ery good appearance. W. H. B. 
St. Louis, April 9. 





OUR CINCINNATI LETTER. 


The Card Electric Motor Company have a 
‘ll equipped shop for the manufacture of 
ir motors and dynamos and are making a 
ong bid for business. 

The Walton Architectural Iron Works man- 

acture a skeleton iron street railway pole 
which is strong and light in appearance. A 

tge number are in use here. 

A Thief with rather unusual proclivities 

roke into the office of a lumber yard in the 
western part of the city, the other night, ‘and 
stole the telephone. Nothing else was 
touched. 

The Central Thomson-Houston Company 
are now located in a handsome building at 
264 West Fourth street. Mr. Stewart, the 
president, reports a brisk business for his 
~The Trismph Compound Engl 

é Trium ompoun ne ny, 
213 to 217 West Second Bom 5 sre bahaie 
up a large business for their handsome an 
serviceable engine. It is valveless and 
noiseless, both desiderata. 


HLECTRICAL REVIEW 


Electric Railroads are now recognized by 
real estate syndicates as being one of the 
most valuable means of developing new 
suburbs, Several subdivisions near the 
city are reached by electric roads and a num- 
ber of others are being built. 

In the City Elections on April 6, Mr. 
Horstman, the Republican candidate for city 
solicitor, was elected by a majority of over 
10,000. This is interesting because Horst- 
man had incurred the enmity of the Cincin- 
nati Gas Company, which vigorously opposed 
him; yet, in spite of the most powerful cor- 
poration in the city, he was elected by the 
handsome majority named. The gas com- 
pany ought now to havea pretty fair idea of 
the estimation in which it is held by the citi- 
zens of Cincinnati. 

Traveling. — Dr. Chauncey M. Depew 
lectured before the New York Press Club 
not long ago on ‘‘ Contrasts.” If | remem- 
ber rightly, Dr. Depew did not contrast the 
modern methods of travel with those of, say, 
ten yearsago. It may be that the doctor 
felt a little delicacy about ‘‘ talking shop” 
out of. business hours. As I whirled 
along in the New York and Chicago 





A Storage Battery Switchboard. 

The accompanying illustration is an excel- 
lent representation of the switchboard in the 
office of Mr. Wm. Hood, 239 La Salle street, 
Chicago, Western representative of the 
Accumulator Company, of New York, and 
the Electro Dynamic Company, of Philadel- 
phia. The board is not a large one, being 
only 3x5 feet, but it is complete in every par- 
ticular. It was fitted up by Mr. W. F. 
Matteson, electrician for Mr. Hood. This 
switchboard controls an accumulator plant 
of 27 regular cells and five C. E. M. F. cells 
which are charged from a high tension arc 
circuit. The upper center switch represents 
a consumers’ switch forthrowing the arc cur- 
rent on and off. The ammeter on the left is 
controlled by the multiple ammeter switch 
betweenthetwo. Thisswitchshows whether 
the plant is working at a gain or loss. The 
voltmeter on the right is controlled by the 


IMPROVED SToRAGE Bai TERY SwITCHBOARD.—CBHICAGO. 


Limited over the. smooth track of the 
Pennsylvania Railroad, I could not help 
remembering the time when the two nights 
and two days between New York and Chi- 
cago or Cincinnati were so much dreaded. 
Inconveniences are unpleasant reminiscences. 
How different now ! electric lights, asystem 
of electric call bells, any number of servants 
ready to send telegrams and a stenographer 
to take down your correspondence, tele- 
graphic or otherwise. All these and the man 
other conveniences are well known to travel- 
ing people ; nd we are all more or less 
migratory, if only in the Summer time. 

Cincinnati, April 9. 8. L. 

p> 

— San Diego is short of funds and will 
have no street lights from now until the end 
of the fiscal year. The consequence has been 
an influx of tramps and thieves, and this 
again has resulted in a declaration by the 
citizens that the first man found committing 
an overt act of violence will be lynched.— 
Oakland, Cal., Tribune. : 


small two-way switch just under the large 
automatic center piece, and shows the volt- 
age of the charging and lamp circuits. The 
large center piece represents an automatic 
switch commonly used for series wound 
machines. Itis automatic both ways, cut- 
ting in the battery when the arc circuit is on 
and closing the arc circuit should a break 
occur, thus avoiding the opening of the arc 
circuit in case of accident. The large switch 
at the bottom is a compound cell regulating 
switch and throws in and out the C. E. M. F. 
cells, thus raising and lowering the voltage 
on the lamps. Thisis shown on the volt- 
meter above. The small appliance at the 
baseof the boardisa lightning arrester. All 
the appliances used on the board were made 


by the Electro Dynamic Company, of Phila- 
delphia. This plant is capable of runnin 
40 sixteen candle-power 50 volt lamps for 1 
hours without recharging, and furnishes all 
the light required in Mr. Hood’s offices. 











—— The city council of Chehalis, Wash., 
has decided to build and operate its own elec- 
tric light plant. 


-— C. A. Vaniman, of Illinois, and F. 
M. Welch may organize a $20,000 stock 
company to erect an electric light plant at 
Alexandria, La. 


—— Asaresult of a war between rival 
electric light companies at Waco, Tex., one 
of the companies has agreed to furnish the 
city with 50 arc lights at the rate of 90 cents 
per month each. 


—— The Biddeford and Saco, Me., gas 
and electric light companies have been 
bought out and will hereafter be run under 
one management. 


—— The long contested case of the Den- 
ver Club against the Consolidated Electric 
Light Company, of Denver, has been for- 
mally settled and dismissed. 


—— The capital stock of the Bay City, 
Mich., Electric Company, which recently 
consolidated with the Home Electric Com- 
pany, has been increased to $125,000. 


— The tall electric light towers at 
Sacramento Cal., are being removed from 
the streets, and in there place the intersection 
plan of electric lights in a line along the mid- 
dle of the street is being substituted. 


—— An order has been granted by Jus- 
tice Lewis authorizing John J. Cassin, re- 
ceiver of the Troy, N. Y., Electric Light 
Company, to sell the company’s property at 
auction, after giving the notice required by 
law. 

—— The war between the Consumers’ 
and the Louisiana Electric Light Companies, 
of New Orleans, culminated April 16 in an 
application by James A. Renshaw to the 
civil district court for an injunction restrain- 
ing the city from paying the Louisiana Com- 
pany’s bill of $11,637.73 for lighting the 
city for the month of March, and for the 
annulment of the contract for lighting be- 
tween the city and the Louisiana Company, 
on the ground that there was no competi- 
tion for the award, the Southwestern Brush 
Company,.then the Louisiana’s only com- 
petitor, having entered into a combine with 
its rival. 


—— The directors of the gas company 
at Cincinnati, O., have taken preliminary 
action looking to an increase in capital by 
$500,000, making it $7,000,000. That means 
an addition of 5,000 of par value, $100 each. 
After this move shall have been consumated 
it will probably be in order to add 5,000 
shares of par value, $5 each, to the capital 
stock of the Cincinnati Electric Light Com- 
pany, making it amount to $350,000. It has 
heretofore been argued upon holders of gas 
company stock that they should provide 
themselves with an equal number of shares 
of electric stock, so to carry out this policy 
the stock of the latter must be increased 
with that of the former, 

preventer 
Electric Light on the Suez Canal. 

Thanks to the electric light, the average 
time of transit through the Suez Canal goes 
on diminishing steadily from year to year. 
Last year it was 24 hours 6 minutes, whereas 
in 1889 it was 25 hours 50 minutes ; in 1888, 
81 hours 15 minutes; in 1887, 33 hours 58 
minutes ; and in 1886 not less than 36 hours. 
In the preceding year the average time for 
the transit of vessels traveling at night with 
electric light was 85 hours 30 minutes, or 
four more than the mean time in 1888, and 
in 1891 it has reached the sbort and quick 
passage of 22 hours 9 minutes. The shortest 
passage through the Canal by a steamer 
using electric light was made last year. The 
time was as much as 30 minutes faster than 
the fastest in 1889. 
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The Builders of the Steam Engine, the 
Founders of Modern [ndustries 
and Nations. 


ABSTRACT OF ADDRESS BY ROBERT H. THURS- 
TON, DIRECTOR OF SIBLEY COLLEGE, 
CORNELL UNIVERSITY, BEFORE 
THE INVENTORS’ CONGRESS. 


‘There can be no more interesting and 
fruitful subject of investigation and study 
than that which notes the influence of the 











earlier and the later methods of philosophy 
upon the material progress of the world.” 
The address deals with the growth of the 
steam engine from the first crude notion of 
Hero and his contemporaries, with their 
whirling eolipile, to the latest and most per- 
fect of the modera retinements of the ma- 
chine introduced by Watt in the last cen- 
tury. The work of science in producing the 
material civilization upon which all modern 
life, intellectual and moral, as well as phys- 
ical, resis, is traced from the earliest to the 
Jatest times, and is shown to be that which 
has brought about the marvels of modern 
life. Its spirit is truth loving, it is abso- 
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Fie. 2.—MAcHINE 


lute, exact and logical, and finds satisfaction 
only in seeking and identifying truth and in 
making real progress. As Macaulay has 
said: ‘‘ It has lengthened life; it has miti- 
gated pain; has extinguished diseases; in- 
creased the fertility of the soil; given new 
security to the mariner; furnished new arms 
to the warrior; and spanned great rivers and 
estuaries with bridges of form unknown to 
our fathers; it has guided the thunderbolt in- 
nocuously from heaven to earth; it has 
lighted up the night with splendor of the 
day. * * * Its law is progress.” 


Wecarsesoesoon 


ELECTRICAL REVIEW 


A new invention is simply the material- 
ization of a new idea of scientific character 
and useful purpose, an idea capable of sup- 
plying mankind with new comforts, new 
conveniences, new safeguards against want, 
pain, disease and death. Every new ad- 
vance, in pure science, even, is sure to ulti- 
mately find use in the advancement of the 
race. There have been three great periods 
into which the history of mankind -may be 
divided ; that which gave rise to the older 





tion of the modern engine and its use at sea 
and on the land, and to the impulsion of 
electrical machinery. 

Papin, Worcester and Savery were the 
later successors of the ancient pbilospher, 
Hero, in the speculative stage, representing 
the inception of the intermediate stage of 
progress; but Newcomen, even more than 
Watt, is the inventor of the modern engine. 
He it was who gave it its modern form as a 
chain of mechanism, converting the old 
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Which evermore panted and evermore rolled, 
And uttered his words a million-fold. 

Such was the outcome of this modern 
‘‘ trust ”—a combination of the wisest legis. 
lation, the most brilliant invention and the 
most wisely applied capital, of patent law, 
brain labor and accumulated energy. 

Since Watt, the work of improvement of 
the steam engine and its introduction has 
been largely done by American inventors, 
under the protection of the patent laws of 

















Fie. 1.—MAcHINE SHOP OF THE TITUSVILLE IRON COMPANY, AT TITUSVILLE, PENN. 


and speculative philosophies; that of the 
dark ages ; that of modern renaissance in the 


arts and sciences. The steam engine was 
the germ of an invention in the first, lay 
dormant and useless throughout the inter- 
vening millenium, and came forward to do 
the work of the world in this, the latest age, 
that of invention, of scientific discovery, and 
of applications of science to the promotion 
of the welfare of the race. Speculative phil- 


osophy has given place to real science ; and 
its first fruits, those of a single century, are 
more wonderful and productive than the 
outcome of the older spirit in the thousands 
of earlier years, 
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e, speaker, in writing his ‘‘ History of 

the Growth of the Steam Engine,” some 
ears ago, divided its period of development 

nto three parts ; that of speculative thought 
and suggestion ; that of actual invention and 
application ; that of refinement or perfection. 
The first comprised the times antecedent to 
Watt ; the second, that of Watt and his con- 
temporaries and immediate successors, up to 
the middle of the present century ; the third 
is that of the em ws time, including the 
most recent and minute improvements and 
latest applications of science in the produc- 


steam fountains of his predecessors into a 
real engine, in which engine, pump and 
working beam are distinguishable; each 
gag its appropriate office. James 

att, a hundred years ago, improved upon 
Newcomen’s steam engine by introducing, 
after a scientific investigation of its defects, 
new devices, such as his separate condepser 
and his steam jacket, precisely adapted to 
his purpose of reducing the enormous wastes 
which he found to exist in the older machine. 


Watt gave us the familiar features of the, 


modern engine.apart from its grander details, 





and fly wheel—ascribed to Wasborough—and 
the various special forms for special purposes. 

But the help of the. capitalist, always 
essential to success in whatever direction 
improvement is sought, was required, and 
this element of advance was supplied by 
Boulton, who became Watt’s partner. Then 
the inventor and the man of business, work- 
ing hand in hand, brought into use the 
fruits of the brain labors of the inventor of 
whom the poet sings: 


A creature he called to wait on his will, 
Half iron, half vapour—a dread to behold ; 








the Uniled States; and the country has 
reaped a magnificent harvest, as a result of 
this discreet sowing of seed in earlier days. 
Corliss made the modern steam engine 
availing himself of a principle given the 
world by Frederick Sickels, and Fulton gave 
us steam navigation; the Stevenses carried 
into effect the ideas of Fitch, and a dozen 
inventors and constructors made successful 
the plans of the Stepbensons in the building 
of the railways. And so, to-day, a ton of 
engine does the work of ten of the time of 
Watt; a pound of fuel gives ten times the 
power obtained from it in his day; a steamer 
now crosses the Atlantic in one-eighth the 
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time demanded at the beginning of the cen- 
tury; avoidable wastes in the engine have 
been. reduced from 80 per cent. to eight ; 
a half ounce of fuel will transport a ton of 
cargo over a mile of ocean. Every wreath 
of steam rising to the heavens is a reminder 
of Hero, of Alexandria; while the hum of 
spindles is the song ‘‘In Memoriam” of 
Sickels and of Corliss, and every race and 
every nation is daily thus reminded of 
James Watt, who is now, through all these 
later builders of the steam engine, doing the 
work of the world. 
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New Work of the Berlin Iron Bridge 
Company. 

The above company, located at East Ber- 
lin, Conn., have recently finished the splen- 
lidly constructed iron buildings shown in 

‘accompanying illustrations. In many 
ects the construction methods used in 
e examples are similar to those used in 
ding electric light and power stations. 
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ELECTRICAL REVIEW 


is a ventilator with shutters on 
each side, opening and closing by cords from 
the floor. The interior of the building is 
also controlled by hydraulic jib cranes of 
five tons capacity, arranged to work in con- 
nection with the hydraulic traveling crane. 
All the framework of the building is made 
of iron, but the outside walls are of brick 

laced between iron posts and secured by 
oo braces connected with the posts. The 
roof is made entirely of iron, that is, iron 
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ual height of the upper floor is 11 feet 64¢ 
inches. The central portion of the building is 
85 feet 534 inches from the floor to the top of 
the rails which carry the traveling crane. 
The interior is lighted by side windows in the 
outside walls, and the central portion of the 
building by windows in the sides of the lan- 
tern trustees. Lengthways the crane girders 
are supported on columns 36 feet apart, and 
the columns which support the gallery floors 
are placed 24 feet apart. 
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VIEWS, NEWS AND INTERVIEWS. 

The Detroit Electrical Works has made 
application to list its stock on the Boston 
Stock Exchange. The capital of this com- 
pany has lately been increased from $500,- 
000 to $2,000,000. James McMillan is pres- 
ident, William A. Jackson, vice-president 
and United States Senator Hugh McMillan 
is a director. 





Dr. A. F. Mason,gen- 
eral manager of the 
Simplex Electric Com- 
pany, of Boston, has 
gone on a trip to Ja- 
maica and will be away 
several weeks. The 
Simplex Company 
claims that the sun 
never sets on the Sim- 
plex wire. Probably 
Dr. Mason has gone to 
strengthen a link in the 
chain of Simplex wire 
which encircles the 
earth. 





At the Electric Club’s 
annual election, last 
week, one member ap- 
proached another and 
said: ‘‘ Have you voted 
yet?” J 

*‘No. What's the 
use? There’s only one 
ticket in the field.” 

**Guess not; there’s 
three tickets.” 

‘* What are they?” 

**Member’s ticket, 
restaurant ticket and 
bar ticket.” 











Fie. 3.—Macurne Suor or THE Newport News Sup Burupinc AND Dry Dock Company, at Newport NEws, 


\ machine shop built for the Titusville 
n Company, Titusville, Pa., is shown in 
1. The building is 70 feet in width by 

) feet in length inside of walls. The reof 
sses are made of iron, and so arranged as 
carry shafting. Along the central por- 

nof the building is a row of iron columns. 
e trusses are placed 10 feet apart. Where 


ge amounts of shafting are to be carried | 


m the roof, iron trusses are better adapted 

r the work than wood, 

they are stronger 

id stiffer, and there 

no danger of their 

rinking and swelling 
ym the action of the 
ather. An iron truss 
hen placed in posi- 

n will stand firmly 
id carry its load with- 
it vibration or de- 

ction. 

In. Figs. 2 and 8 is 
hown the machine 
hop of the Newport 
News Ship Building 

d Dry Dock Com- 

ny at Newport News, 
va. This shop is 100 
et wide by 800 feet 
ng, being divided 

sswaysinto a central 
tion 50 feet from 
enter to center of col- 
mns, with each wing 
feet 6§ inches in 
idth. The central por- 

m is controlled by 

hydraulic traveling 
rane of 45 tons capac- 

y- The rails of this 
traveling crane are 
laced 48 feet 5 inches 
rom the top of the 


floor, so that large machinery can be moved 
ver other large machinery preg | on the 
ioor. The wing portion of the building is 
two stories high, the lower story being 18 
feet 1 inch in height, and the other floors 14 
feetin height. The interior of the building 
s lighted with large windows in the outside 
walls of both galleries and in the end walls 
is well. Also on the sides of the central 
portion above the wing ‘russes there are 
large windows which admit light into the 
interior of the central portion of the build- 
ing. Extending the whole length of the 


os 


Ley 
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i 
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trusses with iron purlinsand corrugated iron 
covering. 

A larger building is that illustrated in 
Fig. 4, the machine shop of the Link 
Belt Machinery Company, at Chicago, III. 
The building is 407 feet long by 124 feet 
wide, the width being divided into a central 
portion 41 feet 8 inches center to center of col- 
umns, and a wing on each side 40 feet from 
the center of columns to the outside of walls. 
The upper floor of the gallery in the wing 
portion of the building is supported by a 
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The Norwalk and South Norwalk, Conn., 
Electric Light Company’s plant was burned 
the evening of April 12. It is thought 
the fire was of incendiary origin. 


—_- 





Brewer people are now looking for- 
ward with much interest to the day when 
the electric cars will begin to run across the 
Penobscot from Bangor. The railroad com- 
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column, which column is placed 19 feet 8 
inches from the inside face of the wall, or 20 


feet 4 inches from the center of the crane’ 


girder column. The roofs are made fiat 
and covered with tar and gravel. The cen- 
tral portion of the building 1s served by a 25 
ton hydraulic traveling crane which moves 
back and forth the whole length of the build- 
ing, and the wings are served by jib cranes 
placed as may oe uired to serve different 
machinery. The t from the floor to the 
underside of the floor in the wing portion of 
the building is 15 feet 34¢ inches, and the act- 











pany are going to build an annex on the toll 
bridge on which to lay their track. It is 
expected that they will have this completed 
by August and the Brewer people anticipate 
a little boom from it. They even think, 
some of them, that Bangor people may go 
over there to trade. That is not improbable. 
In Lewiston and Auburn, the currents of the 


shoppers set both ways, and it is so in other 
towns similarly located.—Lewiston, Me., 
Journal, srl 
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E The Postal Telegraph 
Va. Company has in the 
employ of their Brooklyn office a messenger 
of the name of Joe Friend. Joe is a charac- 
ter. Although very young he has traveled 
over the greater part of the United States. 
He resigned his previous engagement as 
mascot to the Francis Wilson Opera Com- 
pany to accept that of embryo Mercury. 





Dr. R. F. Gatling, the inventor of the 
death-dealing gun which bears his name, be- 
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Fic, 4.—Macaine Sor or THE Link Be_t Macutnery Company, At Cuicaco, ILL. 


lieves that ‘‘if some one could invent a 
powerful electrical machine that would kill 


whole armies by the mere turning of a 
switch, there would not be a monarch in the 
world who would go to war.” 





Two boys of Newburyport, Mass., applied 
to the city authorities some time ago for a 
telegraph line of their own, and with an al- 
derman’s aid the desired permission was 
granted. They believe in encouraging the 
young in Massachusetts. 
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Tlie business of the Shipman Engine 
Company, Boston, is widely extended and 
greatly varied in its character. Their en- 
gines are so convenient in build and so easily 
run as to be a welcome addition to many 
small establishments. 


The Armington & Sims Engine 
Company, Providence, R. I., are sending 
out a steel engraved folder, in which they 
announce that since their reduced price list 
was issued a year ago they have made a still 
further reduction in prices. 


The Ansonia Brass and Copper 
Company, 19 and 21 Cliff street, New 
York, are sending out a little pamphlet set- 
ting forth the merits of and giving much 
valuable information about Tobin bronze, of 
which they are the sole manufacturers. 


The Stanley Electric Manufac- 
turing Company, Pittsfield, Mass., have 
issued a truly tasteful and artistic catalogue 
fully describing the Stanley transformer re- 
cently illustrated in the Review. The cata- 
logue is the work of Bartlett & Company, of 
this city, and is on a par with their usual 
standard of excellence. 


The Central Electric Company, 
Chicago, are making a special drive on hard 
rubber goods, offering the celebrated prod- 
ucts of the Butler Hard Rubber Company, 
New York, at prices lower than ever, and 
making prompt shipments, which is telling 
with the trade and consumers. They are in- 
troducing a compound that takes a good 
finish and is specially recom mended for its 
insulating qualities. 


The Eureka Tempered Copper 
Company, North East, Pa., have received 
the following: 

SoutnH TREDEGAR IRON CoMPANy, } 

Chattanooga, Tenn., Nov. 25, 1890. § 
EUREKA TEMPERED CoPpPER COMPANY. 

Gentlemen: We have tried your bearings 
on our nine inch rod mill and find they are 
standing up to their work all right so far 
and we think will do all you said they would. 
It connection will say this mill is very hard 
on bearings. Yours, very truly, 

J. M. Duncan, Mgr. 


Taylor & Son, 39 Dey street, New 
York City, manufactures of Taylor’s 
Primary Batteries, report as follows: ‘‘ We 
have just tested a Lugo motor for 
the Third Lighthouse Department. It is 
intended to revolve the lights on the light 
ships by a reliable motor and experiments 
are being made to select the best. With one 
charge of our depolarizing solution in nine 
cells we ran a Lugo motor 76 hours at a cost 
for solution of only 12 cents.” 


The Burton Electric Company, 
Richmond, Va., have received the following 
endorsement of their electric heaters : 

HANNIBAL Evectric Rariway Co. 
HANNIBAL, Mo., March 5, 1891. 
Burton E.ectric Co., 
Richmond, Virginia. 

Gentlemen :—Replying to your favor of the 
2d instant, beg leave to say, that we have 
been using your heaters all winter on our 
cars, and must say that they give us good 
satisfaction, and our citizens are more than 
pleased with them. We shall continue to 
use them, and can recommend them to 
others. Yours, 

(Signed) HANNIBAL RartLway Co., 
By M. Doyle, President. 


The Crocker-Wheeler Electric 
Motor Company is about making ex- 
tensive alterations in its general offices and 
works, which occupy the second floor of the 
large brick building bounded by West Four- 
teenth, West Thirteenth and Washington 
streets. The lively call for its perfected mo- 
tors has made greater facilities for their 
manufacture a necessary, and to that end 
the company will soon double its room, tak- 
ing an additional loft. Changes contem- 












PAISTE CHINA SWITCHES. 


5 and 10 Ampere Capacity. 


FOR FINE RESIDENCE INSTALLATIONS. 


IVORY TINTED, TERRA-COTTA TINTED, 
BLUE TINTED, GREY TINTED, 
YELLOW TINTED, PINK TINTED. 
BRIGHT GOLD FINISHED, 
DULL GOLD FINISHED, 
JET BLACK FINISHED. 
Cheap, Handsome, Durable. 5,000 in stock. 

ASE YOUR SUPPLY MAN FOR THEM. 











=x TK. PAIS TE, 


1201 MARKET STREET, 


PHILADELPHIA, PA. 





plated are a large show room for exhibiting 
all sizes of Crocker Wheeler motors, -with 
their various applications, inoperation, and a 
dust-proof department for the storage of fin- 
ished motors and motor frames ready for 
being wound. The company find it neces- 
sary to carry a large number of motors un- 
wound for filling special orders, Business 
is very good with this firm. 


“A BIG HIT!” 


ryAN ADJUSTABLE HAMMER. 


WE CLAIM 
this is the Best, Cheapest, 
Loudest Ringing and Hand- 
somest Electric Bell in the 
United States. 


WRITE FOR PRICES. 


WALTER HAY MFG. CO., 


CHICAGO. 













(Patent Appiied For ) 


New CATALOGUE Reapy. 





IF you have anything pertaining to electric 
machinery you want to sell, send us the de- 
IF ¥ 
U want anything pertaining to electric 
Fs inery, send us your inquiries. 


rie RIDLON & CO., | 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 


THE REMINGTON 
STANDARD TYPEWRITER 








Presents the practical results achieved by | 


the best inventive and mechanical skill, 
aided by capital and the experience 


—_ during the FIFTEEN 
YEARS in which it has 
been the 


STANDARD WRITING-MACHINE OF | 


THE WORLD! 
(=3" Send for Iilustrat IIlustrated Catalogue. 


Wyckoff, Seamans pamans & Benedict, 


327 BROADWAY, N. Y. 





ANTED,—Price Lists of 


Dynamos and other electric 
apparatus, in order to procure an 
agency. 

OLIVER ZELAND, 
STOCKHOLM, SWEDEN. 














MADE BY 
Chas. fl. Sohieven & Go., 
New York, Chicago, Boston, Philadelphia. 








| 72-inch Double Belt (Second Order) for LOUISIANA 
ELECTRIC LIGHT CO., NEW ORLEANS, LA. 
Two 48-inch Double Belts for LOUISIANA ELECTRIC 
LIGHT CO., NEW ORLEANS, LA. 
| One 64-inch Three-Ply Perforated Electric Beit for 
| TACOMA RAILWAY & MOTOR CO.. TACOMA, WASH. 
One 41-Inch Three-Ply Electric Belt for CITIZENS’ 
ELECTRIC ILLUMINATING CO., BROOKLYN, N. Y. 
Two 30-Inch Three-Ply Perforated Electric Belts for 
| GAUTIER STEEL DEPT., JOHNSTOWN, PA. 


THE LAW 
Double Cylinder Battery. 


Surface of 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
| cuit cell. 

Weigh care- 
fully these ad- 
vantages. 


















| 
Its sale has steadily increased for ten years. 


LAW TELEPHONE CO0., 


Sole Makers, 
| 87 JOHN STREET, NEW YORE. 


| 
| 








ELECTRIX SWITCH. 








ELECTRIX SPECIALTIES, 


Endorsed the World over by Users. 


Simple. Reliable. [ndestructible. 


DEALERS REPORT QUICK SALES. 
CORRESPONDENCE INVITED. 


THE STAR ELECTRIX C0., 





1820 Wallace St., Philadelphia, Pa, 











ELECTRICAL 





















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON APRIL 14, 1891. 








450,131 Machine for covering cables; James D. 
Bishop, New York, N. Y. 

450,158 Trolley for electric railways; Arthur §. 
Hick'ey, Richmond. 

Pai: 164 Electric paw wire support; Charles 

A. Lieb, New York, N. Y 
450,173 Electric ewlteh for electric railways; 
Frank Mansfield, New York, N. Y. 

450,175 Cable covering press; Charles H. Mat- 
chett, Brooklyn, N. Y. 

ny a signal system; Bernice J. Noyes, 
Boston, M 4 

450,189 Riectrio motor car; Francis A. Pocock, 
Scranton, Pa. 

450,219 Dynamo-electric machine: 

Collins, New York, N. Y. 

450,221 Instrument for measuring electric. cur- 
rents: Henry H. Cunynghame, Frederick L. Raw- 
son and Otway E. Woodhouse, London, England. 

450,228 Printing telegraph; Pliny H. Fisk, New 
Richland, Minn. 

450,245 450,466 Firealarm and telephonesystem ; 
Samuel W. Ludlow, Madisonville, O. 

450,260 Thermostat; Wm. F. Singer, Carthage. 
wad Telegraph relay; Robert O. Wickes, Troy, 


William F. 


450,285 Galvanic battery; Walter A. Crowdus, 
Memphis, Tenn. 

450,292 Circuit closer; William C. Johnston, Jr., 
Lynn, Mass. 

450,294 Insulator. 450,587 Electric wire su 

rter; Charles A. toe New York, and Edwin 

— Brooklyn, N. Y. 

50,304 Art of making filaments for electric 

lighting: Silvanus F. Van Choate, Boston, Mass. 
noe ,319 Rheotome; George E. Pragnel, Brooklyn, 


450,354 Porous cell for galvanic batteries; Wil- 
liam Burnley, North East, Pa. 

450,358 Auxiliary mouth-piece for telephones. 
450,359 Receiving “ng support; Willam N. 
Marcus, Philadelphia, f 

450,367 Insulation of ciate for dynamo-elec- 
- machines; Rudolph Eickemeyer, Yonkers, 


450.384 Electric sire insulator; Daniel A. Berto- 
lette, Norristown, Pa. 

450,390 Electric time call; Richard Varley, Jr., 
Englewood, N. J. 

450,426 Electrical apparatus for 
sounds; Jules E. Roulez, Paris, France. 

450,441 Automatic switch for electric motors; 
Fenner E. Whipple, Philadelphia, Pa. 

450,458 Electric signal; Robert H. Gruschou, 
Chicago, Ill. 

450.460 Fender or safety attachment for electric 
or other cars; David Hines, Cambridge. 

450,541 System of electrical distribution. 450,542 
Reciprocating electric railway motor system. 
450,543 Electro-magnetic reciprocating engine. 
450,544 Puleating current electric motor; Charles 
J. Van Depoele, Lynn. Mass. 

450,551 Electric switch; Frederick Adam and 
John Knapik, St. Louis, Mo. 

450,552 Armature; La Motte C. Atwood, St. 
Louis, Mo. 

450,558 Electric call bell and indicator; William 
Cox, pong Canada. 

450,577 Regulator for electro-therapeutic appa- 
ratus; John H. Davis, Findlay, O. 
450,581 Electric wire connections; Edward J. 


Gatley, Rome, N 
Rudolph M. Hunter, 


reproducing 


» a 
450,586 Electric railway; 
Philadelphia, Pa. 

450, Holder for electric cables; Joseph W. 
Marsh, Marsh, Pittsburgh Pi Pa. 


Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & CO. 


Sole Manufacturers and General Agents, 
76 CORTLANDT ST., N. ¥. 
























